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Meetings 


California Natural Gasoline Asso- 
ciation—August |, Richfield Building, 
Los Angeles. 

. 


American Chemical Society— 
August 19, 20, 21, 22, 23, and 24, 
San Francisco, California. 


American Institute of Mining and 
Metallurgical Engineers, Petroleum Di- 
vision of Mid-Continent Section—Oc- 
tober 10, I1, and 12, Houston, Texas. 


American Gas Association, Manu- 
facturers' Division—October 14, 15, 
16, 17, and 18, Atlantic City, New 
Jersey. 

© 


American Association of Petroleum 
Geologists, Mid-Year Meeting—Oc- 
tober 16 and 17, Mexico City, 
Mexico. 

e 


American Association of Petroleum 
Geologists, San Antonio Section (San 
Antonio Geological Society, Seventh 
Annual Meeting)—October 16 and 
17, Mexico City, Mexico. 


Independent Petroleum Association 
of America, Annual Meeting—No- 
vember 4 and 5, Adolphus and Baker 
Hotels, Dallas, Toxas. 


6 
American Petrolcoum Institute, Six- 
teenth Annual Meeting— November 


11, 12, 13, and 14, Biltmore Hotel, 
Los Angeles, California. 


OFF FFF FF FF BBB I LP EE OO am 


COPYRIGHT—Each issue of The Petro- 
leum Engineer is copyrighted. Any repuh- 
lication of the matter appearing in the 
magazine, either wholly or in part, is not 
permitted except by special authorization. 
SUBSCRIPTION PRICE—Single copies 
15 cents. Domestic and foreign, $1.00 per 
year, three years $2.00, with the exception 
of Canada, where the price is $1.65 per 
year, three years $3.95. 





DALLAS, TEXAS 
NEW YORK CITY C. Morris President-General Manager 
T. J. Crowizy J.L. Dwyer - - - - - - Vice-President 
Vice-President W.T. Bryan - - - - Secretary-Treasurer 
W. L. Love Vice- President and Adv. Mgr. 


101 Capitolian Blvd. 


C.R.Barrett - - - - Circulation Manager 





TULSA, OKLAHOMA 


R. C. WrepERMAN 


Representative 


THE PETROLEUM ENGINEER PUBLISHING COMPANY 


Tower Petroleum Building 


LOS ANGELES, CALIF. 
C. Morris 


8260 Norton Avenue 








Rockville Center K.C.Scraran - - - - - -“wtie c Béibor §11 South Denver St. West Hollywood, 
Long Island, N. Y. Frank H.Love - - - - - - Associate Editor California 
MEMBER A. B. C. — MEMBER A. B. P. 
Jury, 1935 15 

















See 


‘< 


am 
PS) >< 
Ue vw wea. 


. 
2 
PPA lat 


2s 


AS) 


You Can Depend On 
“HERCULES” (Red Strand) Wire Line 


There are definite reasons why this wire rope is so dependable and 


long-lasting, some of which are: 


(1) It is made of acid open-hearth steel one type of wire rope is suitable for 
wire. all conditions encountered in the Oil 


(2) Every wire put into it is first rigidly Fields. 


tested by us to make sure that it meets | 
our exacting requirements. “HERCULES” (Red-Strand) Wire Rope is 


(3) Our manufacturing methods and ma- furnished in rotary lines, cable-tool lines, 


chines insure even tension on both the casing lines, sucker rod lines, swabbing 
wires and the strands. lines and tubing lines. Ask our nearest 

(4) It is made in both Round Strand and distributor for further information on this 
Flattened Strand constructions, as no money-saving wire rope. 


w«wovw A, Leschen & Sons Rope Co. 


5909 Kennerly Avenue, St. Louis, Mo. 


New York - - - - - - += - 90 West Street Denver - - - - - - - - 1554 Wazee Street 
Chicago - - - - - 810 West Washington Blvd. San Francisco - - - - - - - 520 Fourth Street 


Domestic Distributors 


CASEY & NEWTON MARION MACHINE, FOUNDRY & PARKERSBURG SUPPLY COMPANY 
901 Century Building, Pittsburgh, Pa. SUPPLY COMPANY Parkersburg, W. Va. 
Marion, Indiana 
HILLMAN-KELLEY, Incorporated NORVELL-WILDER SUPPLY COMPANY UNION PIPE & SUPPLY CO., Inc. 
2441 Hunter St., Los Angeles, Calif. Beaumont, Texas Owensboro, Kentucky 
HINDERLITER TOOL COMPANY OSBORN MACHINERY COMPANY, Inc. UNITED PIPE & SUPPLY CORPORATION 
Tulsa, Oklahoma Clarksburg, W. Va. Charleston, W. Va.; Paintsville, Ky. 


Export Distributor 


CONTINENTAL EMSCO COMPANY, Inc., 30 Rockefeller Plaza, New York, N. Y. 
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By K. C. 


Directional Since the Supreme Court decision on 

‘k and Rule 37 in Texas last month, much 
Drilling ° interest has been centered on the 
Well Spacing well-spacing problem in that State. 


In New Mexico well spacing is also one of the major 
questions confronting the newly created Oil Conserva- 
tion Commission. 

It would seem to be one of the problems pressing 
most for an immediate solution when the development 
of new fields is up for discussion. 

-There is no denying the fact that from an engineer- 
ing standpoint the proper well spacing for a newly 
discovered field is in many cases difficult, if not impos- 
sible, to arrive at. What may seem to be the economic 
spacing at the time the field is developed may in the 
later life of the field prove to be in error. 

Among the factors entering that contribute to the 
dificulty is the introduction of new methods. These 
may come along overnight and render obsolete old 
established practices. The progress of new processes 
or field practices of promise are therefore to be closely 
followed in order that a preliminary appraisal of their 
probable effect on existing methods may be made. 

One such practice, which according to present indi- 
cations bears watching, is controlled directional drill- 
ing. It is fraught with far-reaching possibilities. Strides 
have been made in the art of controlled directional 
drilling that may change radically present conceptions 
concerning the whole question of well spacing. 

It is now possible to deflect a hole in any desired 
direction and to reach within a few feet or closer, 
any desired point underground. Instead of penetrat- 
ing only the vertical thickness of the sand, it may be 
possible in the more steeply dipping structures to pene- 
trate the producing sand laterally along the plane of 
the dip, thus exposing the producing sand in the well 
for any desired length, instead of only its vertical 
thickness. It is reasonable to assume that one slant 
well thus drilled on the flank of the structure would 
be equivalent to a number of vertical wells, and result 
in more efficient drainage and depletion. Interference 
between wells could be closely controlled under such 
a program of development. Development costs lower 
than any we know of today would naturally follow. 

Directional drilling is a new oilfield science that 
may make such methods of oilfield development not 
a remote possibility, but a probability in the very near 
future. 


Rotating Whether rotating speeds in drilling 
Speeds in are too low is a question that is often 
Rotary Drilling discussed. Many tests have been made 
in the field in an effort to find an 
answer to this question but it appears that no convinc- 
ing data have been procured. 
Advocates of higher rotating speeds declare that 
they can drill a straighter hole and increase the speed 
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of drilling when employing rotating speeds higher than 
the average. Such claims seem reasonable because 
greater cutting action is obtained at higher speeds, 
and since the pressure on the bit is a function of the 
rotating speed the decreased pressure required on the 
bit reduces the tendency for the hole to deflect. 

This brings up the question of the straightness of 
the holes in which tests relating to rotating speeds have 
been made. All the surveys that have been made of 
wells for vertical deviation would seem to indicate that 
a truly vertical well is a rarity. If this be true it is 
reasonable to assume that many tests made in the 
past to determine optimum rotating speeds have been 
influenced accordingly, and possibly the results 
obtained misleading. 

If a hole is vertical and free of kinks and tight 
places, a drill stem rotating therein should have an 
increasing tendency to revolve on a vertical axis as the 
speed of rotation is increased. This assumes, of course, 
absolute uniformity of drill stem cross-sections, homo- 
geneity of the metals in the drill stem, and snug align- 
ment of the rotary table. If these were perfect the 
drill stem would revolve on a vertical axis and only 
pressure on the bit would prevent it from so doing. If, 
however, the hole were sufficiently crooked that the 
axis of the drill stem when suspended could not assume 
a vertical position, a high rotating speed might eventu- 
ally result in a twist-off. 

There appears, however, to be a definite advantage 
in having a vertical hole. Higher rotating speeds are 
possible, wear and tear on drill stem are reduced, and 
drilling is speeded up; however, figures to show the 
actual economy of higher rotating speeds are difficult 
to estimate. 

The subject of rotating speeds is one that might very 
well be given more study. Rotating speeds in rotary 
drilling have not changed much in the last ten years. 
When the advancements that have been made in 
metallurgy are considered, it would seem that the indus- 
try has fallen behind in the matter of rotating speeds. 
Of course, it is realized that drill stems have greatly 
increased in weight over those of a few years ago, 
and to this largely may be assigned the reason for 
maintaining low rotating speeds. 

The point it is wished to bring out here is that in 
considering rotating speeds, holes today thought to be 
straight are quite crooked when considered as a place 
for a revolving drill stem weighing thousands of 
pounds. It might be possible to employ higher rotating 
speeds were this fact borne in mind. It has often been 
said that there is now little trouble in keeping holes 
straight; but it is beginning to be realized that holes 
are not quite straight enough. Considering the fact 
that few wells drilled today are vertical and many 
drilled in the past are quite crooked, further field data 
on rotating speeds may have to be obtained and more 
critically analyzed, 
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Texas’ Oil The validity of Texas’ oil conservation 
Control Law law was upheld by the Eighth Court of 
. Appeals at El Paso when that body de- 
Held Valid 5 apes gelled y 
cided six hot oil suits in favor of the 
State. A seventh suit was reversed and remanded only on the 
grounds of jurisdiction. 

The suits involved production in the East Texas field and 
were transferred to the El Paso court from Texarkana. The 
opinions sustained judgments in favor of the State amounting 
to $15,750 in penalties for alleged production of hot oil. 

In the State’s suit against the Skipper-Bivins Oil Company, 
the company attacked the validity of the proration law, but 
the appeals court ruled that ‘“‘statutes to prevent waste of 
natural resources are within the police power of the State.” 

The court’s action,” Chief Justice W. H. Pelphrey said, 
“is nothing short of commanding an agency of the State to 
permit the doing of something which would have the effect 
of nullifying the whole purpose of the conservation statute.” 

Other hot oil injunctions affirmed by the Court of Appeals 
were: State vs. George L. Culver doing business as the Con- 
solidated Refinery; State vs. George L. Culver; State vs. C. L. 
& W. Refinery Company, Inc.; State vs. L. S. Flannery (af- 
firmed $4000 penalty); State vs. George Culver (affirmed 
$6000 penalty). 


e 
California With crude oil production placed on a 
Troubled With voluntary basis in California, as that 
. state has no laws governing the petro- 
Overproduction “neers. ay onl 
leum industry, considerable difficulty 


is being experienced in the matter of excessive output. Over- 
production has demoralized the refined market in Southern 
California and many of the large buyers of crude have threat- 
ened to cut the price drastically unless the output is curtailed. 

The Central Proration Committee has been making the 
allowable for the state since the elimination of the petroleum 
code, but it is alleged that certain companies have not seen fit 
to abide by its rulings. So far the committee has been power- 
less to enforce its curtailment program in the absence of 
state legislation. Umpire Pemberton recently told operators, 
however, that state officials had given him assurance that suits 
would be instituted at once against excess producers in several 
fields. ‘“These suits will be based on various grounds, and will 
be prosecuted to the limit,” he said. Prorationists see a ray of 
hope in that statement. 


7586-Ft. String The Denver Producing and Refining 
Casing Run Company a few days ago successfully 
and Camanted ran and cemented a 7586-ft. string of 

casing on its test, No. 1 Sah-Cam, near 
Binger, Oklahoma, in Caddo County. The casing was 9%%-in. 
O.D., 40.6-lb., grade D, A.P.I. pipe with long threads and 
collars. 

The string was fabricated by the Jones and Laughlin Steel 
Corporation. The casing was started into the hole at 10 p. m. 
on Saturday, July 6, and was ready to be cemented at 12:45 
a. m., Sunday, July 7. Exactly 258 joints, averaging 29.4 ft. 
per joint, composed the string. 

The Halliburton Oil Well Cementing Company of Duncan, 
Oklahoma, did the cementing work. A multiple-stage cement- 
ing tool was set in’the casing at 5000 ft., a float collar was 
placed one joint above the bottom of the string, and a second 
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float collar two joints from the bottom, with a regular {| 
shoe on the end of the string. Fifty-five minutes after ra 
cementing pumps had started 1000 sacks of cement had Aw 
put through the multiple-stage tool and 1000 sacks ar ; 
the shoe. "7 
This is the second longest string of casing ever to be r 
The Kettleman North Dome Association at its No, ‘san 
in the Kettleman Hills field of California, ran and net, 
1200 ft. of 20-in., 6847 ft. of 135g-in., and 8304 r 
95-1n. casing. 


2 
Cut in 


Pennsylvania crude oil prices have been 
Pennsylvania reduced 15 cents per barrel, Latest 
Crude Prices posted quotations are as follows: Brad. 

ford $2.05, Southwest $1.77, Eurek 


$1.72, Buckeye $1.62, and Corning $1.32. 
3 
Texas Well- 


The Texas Supreme Court has rendered 
Spacing Rule a decision upholding Rule 37 of the 
Upheld Railroad Commission governing well 

spacing. In the case styled C. H. Brown 
et al vs. The Humble Oil and Refining Company, the cour 
has held that the commission has power to regulate the spacing 
of wells and that spacing regulations can not be circumvented 
by subdivision of tracts. 

In making this ruling the Supreme Court affirmed the 
action of the Civil Court of Appeals in granting the Humbk 
company an injunction restraining the commission from 
issuing additional drilling permits to Brown, holder of a leas 
in Gregg County. Brown already had obtained one permit 
under a section of Rule 37 authorizing exceptions. 

Hardships need not result if the rule is faithfully enforced, 
the court declared, stating further that the commission has 
power, under the conservation statutes, to promulgate a spa- 
ing rule and to provide for exceptions to the rule to protect 
vested rights and prevent waste. 

“Where Rule 37 is in force in a certain territory a volun- 
tary subdivision of a tract of land subject to development for 
oil and gas as a whole would not entitle the owner . .. toa 
exception of Rule 37 on grounds of vested rights becaus 
such an act would destroy the rule and render the conservi- 
tion laws a nullity,” the court said. 


e 
Calif. Bill 


Governor Merriam is considering, and 
Would Permit momentarily is expected to sign, a bil 
Chaat Drilling permitting the drilling of slant wells at 

Huntington Beach from tideland to: 
point under the ocean where oil sands are known to exis. 
Inasmuch as the drilling of such wells would necessitate the 
hole passing beneath a broad highway, an interurban right-t- 
way, and extending approximately 300 ft. into the ocear, 
they would have to be drilled at a considerable angle. 


A new company has been formed by the Hancock 0! 
Company, Signal Oil Company, and the Standard Oil Com 
pany of California to drill at least 52 such wells from the 
Barley patch lease and from the P. E. strip lease of the Stand- 
ard if and when the bill becomes a law. The new drilling wil 
be several hundred feet northwest of the previous slant dril 
ing, and the wells would be drilled to bottom in an oil s 
heretofore untapped. 
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... JUST ANOTHER ROTARY LINE... 
OR TRU-LAY PREFORMED SERVICE? 


you want a rotary line that will resist measure of service. Every wire in Tru-Lay 
kinking —a line easy to handle and cer-_ lies in place comfortably—not in a forced 
tain of performance —then specify Tru- position where it must waste a lot of its 








Lay Preformed. energy in needless, futile internal stress 
4 ’ 

... Because in Tru-Lay every wire and and strain. That's why tru-Lay Excformed 

gives much longer service ... far greater 





strand is preformed to the job you need 
done. Being preformed Tru-Lay is relaxed 
—comfortable—willing. It isn’t cranky; Send today—right now—for a copy of 
it resists kinking; it is easy to handle, the new book: “Hitting the Mark with 
splice or socket. Every strand in Tru- Tru-Lay.” Better still, send for a sample 
Lay is in perfect balance with every other length of Tru-Lay Preformed Rotary Line. 
strand; each one free to give its full Your request will involve no obligation. 


cee AMERICAN CABLE COMPANY, Inc. 


Wilkes-Barre, Pennsylvania R PREFORMED 


In Business for Your Safety 


District Offices: Atlanta Chicago Denver Detroit NewYork Philadelphia 
Pittsburgh Houston San Francisco 


TRU:LAY ‘Zeforred Rotary Lines 


dollar value. 





CODE 








“PREFORMED ROPE IS MADE IN ALL GRADES, CONSTRUCTIONS, TYPES AND LAYS 
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PROGRESS OF MAJOR PIPE LINE WORK 


A 163-mile pipe line will be laid from Clayton, Wyoming, 
to Bridgeport, Nebraska, by the North Central Gas 
Company of Casper, Wyoming, it has been announced by 
J. M. McIntyre, vice-president of the company. Construction 
work will start by August 1 and it is expected that the line 
will be completed by the latter part of November. The line 
will consist of 60 miles of 12-in., 61 miles of 10-in., nine 
miles of 8-in., 18 miles of 6-in., and 14 miles of 3 '/2-in. pipe. 
Approximately 60 miles will be of new pipe, the remainder 
of reconditioned pipe salvaged from various lines of the 
company. Forty miles of 8- and 10-in. pipe will be taken up 
between the Salt Creek field and Casper, and the 6-in. will 
be obtained from a line between Casper and Bottom Creek. 
Williams Brothers of Tulsa, Oklahoma, have been awarded 
the contract for constructing the line, which it is said will 
cost in excess of $1,000,000. 

The new line will serve eastern Wyoming and western 
Nebraska towns, and replaces a section of the Stanolind Oil 
and Gas Company’s line leased to the North Central Gas 
Company for the last four years. The lease was not renewed 
when the Stanolind found the line would be required for its 
own service. The latter company will move 12,000,000 bbl. 
of stored light oil from its Clayton, Wyoming, tank farm 
to Freeman, Kansas, and thence to Standard Oil Company of 
Indiana refineries. 


T. Frank Murchison and E. M. Closuit, of Dallas, Texas, 
partners in the Valley Pipe Line Company, have let a contract 
to the Freddell Construction Company of Denver, Colorado, 
and Houston, Texas, for the construction of a 90-mile oil 
pipe line from the Sam Fordyce field, southwestern Hidalgo 
County, Texas, to the new harbor at Port Isabel, Texas. 

Construction will commence around August 10 and the 
line is expected to be completed by September 1. Six storage 
tanks with a total capacity of 40,000 bbl. will be erected 
in the Sam Fordyce field, work upon which already has 
started. 

The line will be 5'% in. in diameter and will follow a gen- 
eral route along the old Military Highway. It will be a 
coupled line, Dresser couplings being used, and will have a 
capacity of approximately 11,000 bbl. daily. 

Contracts have been awarded to the Wyatt Metal and 
Boiler Works, Dallas, for erection of a 5000-bbl. refinery at 
Port Isabel for the Valley Port Refining Company, and for 
construction of terminal facilities at the same point for the 
Port Isabel Terminal Company. G. L. Rowsey, Taylor, Texas, 
is president of both concerns. 


The Stanolind Pipe Line Company is increasing its pipe 
line outlet facilities from the Fitts pool. A contract has 
been let to Lemons and Bradley of Tulsa, Oklahoma, for the 
laying of approximately 28 miles of 8-in. line from the field 
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north to Byng station. H. C. Price, Inc., Bartlesville, Okla ; 
J 


has been awarded the contract for electric welding the |; 
ine, 


work upon which is now under way. It will be recalled that 
early this year a 40-mile 8-in. line was constructed from 
the field to Pauls Valley by the Stanolind and a booster Station 
erected in the field. With the added facilities the Stanolind 
will be able to move 20,000 bbl. of crude daily from the area, 


The line is being constructed of reconditioned Pipe 
» 


The contract for the electric welding of the Keystone 
Pipe Line Company’s gasoline line from Mechanicsburg, 
Pennsylvania, to Pittsburgh, a distance of 180 miles, has 
been given to H. C. Price, Inc., of Bartlesville, Oklahoma 
The general contractor is the Marathon Construction Com. 
pany. Announcement also is made that a contract for 13,509 
tons of 85x-in. pipe has been let to the National Tube 
Company. 


The Memphis Natural Gas Company of Memphis, Ten- 
nessee, is reconditioning portions of its 18-in. main line be. 
tween Monroe and Memphis. The pipe is being taken up in 
two-mile sections, a 6-in. welded by-pass being laid around 
each section in order that the transmission of gas be not 


interrupted. The pipe is being cleaned with a W-K-M clean. 


ing machine, spot welded, hot enamel applied, then welded 


into 200-ft. sections, each section being tied-in with Dresser 
couplings. The extent of the reconditioning program has not | 
been definitely determined, but is expected to extend through 
the summer. At present the crews are working in Mississippi, 
and the pipe is being bonded for cathodic protection, inas- 
much as electrolysis is rather bad in that section of the] 
country. . 
The work is being done under the general supervision of 
H. C. Wallace, chief engineer of the Commonwealth Ga 
System, and under the immediate inspection of M. B. Hig- 
man, chief engineer of the Memphis Natural Gas Company, 





and L. W. Campbell, superintendent of the Memphis Natural 
The N. A. Saigh Company, San Antonio, Texas, is the | 


general contractor. 


The Southern Natural Gas Company is taking up a 38-mile 
pipe line from Alto, Richland Parish, Louisiana, to Pioneet, 
West Carroll Parish, which will be reconditioned and laid 
from Pioneer to Perryville in Ouachita Parish. It is @ 
18-in. line. 


The General Pipe Line Company’s 88-mile 10-in. 
from Lebec. to Torrance, California, has been completed af 
placed in operation. Its capacity is 40,000 bbl. daily, and hi 
is expected to be increased later to 60,000 bbl. by the 


struction of an intermediate booster station. 
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N OKLAHOMA, the Fitts, Edmond, and Oklahoma City- 
I fields have been given recent extensions. The westward 
boundaries of the Fitts pool in southern Pontotoc County 
were extended by the Amerada Petroleum Corporation’s 
No. 1 Norris, approximately three and one-half miles due 
west by a little south of the Amerada’s No. 1 G. Smith, 
which more than a week previously extended the field to 
the east. No. 1 Norris was completed in the Bromide forma- 
tion at a total depth of 4395 feet. It made 2995 bbl. in ten 
hours alternately through casing and tubing. 


The Pure Oil Company extended the Edmond pool a 
quarter of a mile north with its No. 1 Malm. The well pro- 
duced from the Wilcox sand at 6603-6700 ft., making 959 
bbl. the first hour, 944 bbl. the second hour, and 897 bbl. the 
third hour, together with 26,000,000 cu. ft. of gas. 


No. 1 Freeberg of the Phillips Petroleum Company has 
been completed in the newly-extended north drilling zone of 
the Oklahoma City field. Drilled to a total depth of 6287 
ft., it is making 3560 bbl. in 21 hours’ natural flow, and 
12,000,000 cu. ft. of gas. 


Another pool has been discovered in Rice County, Kansas. 
The Vickers Petroleum Company et al No. 1 Gouldner, two 
and one-half miles north of the Ploog pool, has been brought 
in at a total depth of 3229 ft., and initially produced 349 
bbl. of oil in 24 hours. Production is from the Siliceous lime. 


The first important extension to the Crystal field, Mont- 
calm County, Michigan, was made by the Burnstein Oil and 
Gas Company’s No. 1 Keel, one mile north and two locations 
west of the Durbin discovery. The first showing of oil and 
gas was at 3182-83 ft., with initial production 12 bbl. 
per hour. 


Considerable activity has followed the successful com- 
pletion of No. 2 J. F. Raines well by John N. Willys and 


LATEST ACTIVITIES IN THE OIL FIELDS 





associates on Little Sinking Creek, Lee County, 
At 968 ft. the well showed for 500,000 cu. ft. of gas and 
open flow of oil estimated at 100 bbl. per day. Seem; 
this well opens up an important section between Linke 
Big Sinking creeks, and may prove to be ye 
the Big Sinking field. 


Kentucky. 


an eXtension of 


No. 1 Tweedy of the Gardner-Smith Syndicate has bee 
brought in three miles southwest of the nearest Cut Bani, 
Montana, production. Considerable importance is attached ,, 
the well inasmuch as it is located in what was considered 
doubtful territory, and may open several thousand acres fo, 
development. Drilled to a total depth of 2856 ft., the well 
swabbed 70 bbl. in two hours before being shut in, 


On swabbing tests, after plugging back from 12,786 f; 
to 9977 ft. Gulf Production Company’s No. 103 McElroy. 
in Upton County, Texas, has been swabbing considerable ol 
The casing has been perforated between 8130-50 ft. and 
9080-9150 ft. and the formations treated with acid, Qj] 
produced by swabbing has amounted to several hundred bbl, 
per day. ° 


In Webb County, Texas, a new pool has been discovered 
by Mills Bennett with their No.°1 J. Lopez. Completed late 
in June as a gasser making approximately 10,000,000 cu. ft, 
daily with a slight showing of oil, the oil volume has since 
increased and it is now believed it will be a commercial 
producer. The well is drilled to a total depth of 2144 ft. and 
the oil is of 22 gravity. It is situated ten miles north of the 
town of Bruni. 


The opening of a new pool approximately 12 miles south- 
west of Corpus Christi, Texas, is indicated by the showing 
of the Magnolia Petroleum Company’s No. 1 Baldwin. Ata 
total depth of 3871 ft. the well made 432 bbl. daily through 
'4-in. choke. 





AVERAGE CRUDE OIL PRICES 
California Louisiana 
Playa Del Rey $ .90 North Louisiana $ .95 
Coalinga 81 Gulf Coast 1.04 
Signal Hill 112° tHlinois 1.13 
Montana 1.35 Kentucky 1.13 
Wyoming 1.00 Indiana 1.12 
Colorado 1.00 Ohio 
New Mexico 675 Lima 1.30 
Texas Michigan 1.02 
North Central 95 
Panhandle .51-.71 Pennsylvania 
West Texas -70-.75 Bradford 2.05 
Gulf Coast 1.04 Southwest Lv 
Darst Creek 87 Eureka 1.72 
East Texas 1.00 Buckeye 1.62 
Kansas 1.00 Corning 1.32 
Oklahoma 1.09 West Virginia 1.67 
Arkansas . .70 Canada 2.10-2.17 





DAILY AVERAGE CRUDE OIL PRODUCTION 
Furnished by A.P.I. 


(Figures in Barrels) 






































Federal , 
Agency Week Week Week 
Allowable Ended Ended Ended 
Effective June 29, June 1, June 30, 
June | 1935 1935 1934 
Oklahoma 514,200 521,200 194,800 515,100 
Kansas 154,300 147,500 15 00 131,350 
Panhandle Texas 58.700 ¢ 58,90 
North Texas 59,250 8,800 57,751 
West Central Texas 25,450 25,750 27,45 
West Texas 153,900 151,100 145,1 
East Central Texas 50,000 17,400 54,9 
East Texas 466,900 453,000 07,7 
Conroe 42,350 41,600 52,1 
Southwest Texas 64,450 59,050 49,20 
Coastal Texas y 
(Not incl. Conroe) 143,900 136,850 118,38: 
TOTAL TEXAS 1,059,300 1,064,900 1,036,100 1,072,050 
North Louisiana 22,650 23,200 25,251 
Coastal Louisiana 118,550 1 15,950 67,500 
TOTAL LOUISIANA 132,300 141,200 139,150 92,80 
Arkansas 30,700 30,950. 31,200 31,550 
Eastern aia 
(Not incl. Michigan) 103,700 107,700 109,600 104, 7ot 
Michigan 36,800 42,950 40,350 31,800 
Wyoming 36,700 38,400 35,150 37,000 
Montana 11,300 10,100 10,250 8,400 
Colorado 4,000 4,050 3,900 3,000 
— ee 
TOTAL RK. MT. ST. 52,000 52,550 49,300 48,750 
New Mexico 55,000 52,900 51,000 48,800 
California 512,700 528,000 471,200 __515,00 
TOTAL U.S. 2,651,000 2,689,850 2,575,900 — 2,592,000 
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for the Past Twelve Months 
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Daily Average Crude Runs to Stills 
for the Past Twelve Months 
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U. S. Crude Oil Stocks for the 
Past Twelve Months 
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Gasoline Stocks in U. S. Refineries 
for the Past Twelve Months 
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Above statistics furnished by the American Petroleum Institute. 
e o . 7 e 
Summarized Operations in Active Fields for June, 1935 
FIELDS Completions Producers Rigs Drilling Depth of No. Casing Gravity I'ype of 
Wells Production Strings of Ou Tool Used 
Texas 
East Texas... 427 419 170 224 3600 2 40 Rotar 
Duval County 29 24 4 6 2300 2 22 Rotar 
Archer County 75 47 11 53 660-1800 l or 2 40 Rot.-Cal 
Conroe... : ‘ 8 7 2 7 2000-7400 3or4 40 Rotary 
Panhandle. 40 37 55 121 2600 - 3400 2 40 Rotary 
Refugio County 11 6 1 7 5200 2 38 Rota 
OKLAHOMA 
Oklahoma City . 8 6 10 46 6500 3 39 Rotary 
Pontotoc County x0 24 8 66 1800-4488 2 or 3 38 Rotary 
Osage County. . 24 20 24 51 380-2850 2 37. 5-40 Rot.-Cab 
KANSAS 
McPherson County 7 6 4 17 2900-4300 2 38 Ror.-Cal 
Harvey County. 3 1 | 9 3450 2or4 37 Rot.-Cab 
Ellsworth Arch 49 36 27 105 3300 4 37 Rot.-Cab 
CALIFORNIA 
Kettleman Hills. l l 5 26 8300 3 or 4 40 Rotary 
Long Beach.. 4 4 23 52 7000 3 36 Rotary 
. . . . 
Field Activities by States for June, 1935 
Stratt Completions | Producers Locations Rigs Drilling Wells Production, 1934 
June May | June May June May June May June May In Barrels 
Arkansas 8 16 | 2 8 l 7 9 10 26 38 11,412,100 
California 55 76 49 65 86 98 92 130 270 283 175,678,362 
Colorado 1 2 1 2 3 3 26 27 1,168,000 
Illinois 3 3 2 2 14 16 12 S 4,466,000 
Indiana. . 14 30 7 14 2 3 35 33 813,000 
Kansas. . 92 139 65 92 | 138 106 50 46 229 195 45,577,050? 
Kentucky... 6 18 | 5 15 | 4 l 24 11 4,863,000 
Louisiana. . . . 61 48 | 34 33s 89 81 62 55 164 158 32,572,900 
Michigan... 53 47 27 32.—«| 56 78 114 143 136 157 10,589,600 
Mississippi . 2 2 0 1 } 2 3 14 15 Gas. Prod 
Montana... . 23 4 20 4 | 13 15 61 51 3,797,000 
New Mexico 26 26 | 22 16 | 17 29 106 85 16,529,050 
New York. ; l 1 2 0 3,880,700 
ES cine. « 131 103 99 69 | 38 66 | 141 194 4,291,000 
Oklahoma. .... 177 249 120 156 «| ~~ 262 191 76 86 | 546 407 176,506,550 
Pennsylvania. . 8 7 | 5 4 | 40 24 103 130 15,353,850 
Cxas........ 986 984 | 752 757 1567 1024 | 630 420 1491 1129 380,848,000 
West Virginia. . | 43 39 34 32 21 22 | 74 77 | 4,043,550 
yoming. ... 10 5 . 4 | 13 9 | 64 67 | 12;371,100 
‘ Total 1697 1795 1251 1304 | 2199 1585 1202 1067 | 3521 3064 | 903,350,812 
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THE MONTH’S ACTIVITIES IN REFINING 


Per Cent Refinery 


Eastern Division, 81.4 per cent 


Central Division, 76.2 per cent 


Capacity Operated 


Western Division, 71.6 Per cent 





HE Standard Oil Company of California will construct 

a 2500-bbl. refinery at Burnaby, near Vancouver, 
British Columbia, Canada, it has been announced. It will be 
operated under the name of Standard Oil Company of British 
Columbia. Work already has started with the plant to be 
completed by December 1 and a sum of $750,000 will be 
expended for equipment alone. The refinery is being erected 
on a §S-acre site and a 400-ft. wharf will be built extend- 
ing into Burrard Inlet. 

cad 


Frank Unruh and I. W. Siegel, both of Wichita, Kansas, 
who recently purchased the 3000-bbl. refinery of the Secur- 
ity Petroleum Corporation at Chase, Kansas, closed down 
for several months, have resumed operations of the plant. 
The refinery is being operated under the name of the Cusco 
Oil and Refining Company, with general offices at Wichita. 
Ben Taxman is the general manager and has his offices at 
Chase. Jess Hughes is in charge of the plant as superintendent. 


& 

The Chamber of Deputies of Uruguay recently approved 
an issue of bonds for the construction of an oil refinery for 
the state-owned ANCAP (Administracion Nacional de 
Combustibles, Alcohol y Portland). 


The Carter Oil Company is erecting a 25,000-gal. natural 
gasoline plant in the Fitts pool of Oklahoma. When com- 
pleted this will be the second such plant operating in the 
area, the Warren Petroleum Company and J. E. Crosbie, Inc., 
having finished theirs several weeks ago. The Carter plant will 


handle approximately 15,- 


Valley Port Refining Company. It is expected to be completed 
¢ 


also is to 
build terminal storage and loading facilities at Port Isabel for 


by November 1. The same contracting company 


Rowsey, to be operated under the name of the Port Isabel 
Terminal Company. 
© 


The Myrtis, Louisiana, gasoline plant of the United 6, 
Pub'ic Service Company, subsidiary of the United Gas Sys. 
tem, has been enlarged, added units bringing the capacity of 
the plant up to 75,000,000 cu. ft. of gas daily. When origi. 
nally completed slightly over a year ago its capacity was 
30,000,000 cu. ft. daily. 

Thz new installations include three absorbers, a main stil 
and fractionating tower, heat exchangers and preheaters, ; 
coo'ing tower, two 200-hp. Clark recompressors, one 85 -hp. 
Cooper-Bessemer main line compressor for returning vapors 
to the line, accumulator tanks, surge tanks, re-absorber;, 
100,000 gal. additional storage tank capacity, five 150-hp, 
return tubular boilers housed in one steel encased setting, 
the necessary low- and high-pressure oil pumps, and wate: 
circulating and distillation pumps. An addition also wa; 
built to the loading rack, giving it an cight-car capacity, 
Four new dwellings were constructed, making a total of 
nine, with one bachelor’s quarters. 


A combination representing certain Finnish industrial in- 
terests is contemplating the establishment of a refinery in 
Finland to produce gasoline out of Estonian crude oil, says 
a report from United States Consul General Herbert §. 
Goold, Helsingfors, Finland. The purpose of the combination 
is to found a Finnish company, which would obtain a con- 
cession to exploit certain oil shale deposits in Estonia in order 

to obtain raw material for 





000,000 
daily, and will manufac- 


cu. ft. of gas 
Crude Runs to Stills, Gasolin 
ture the low vapor pressure 
grades of natural gasoline, 
as well as the 26-lb. prod- 
uct. The unit is scheduled 


for completion October 1. 


Week Ending June 29, 1935 


A. P. |. Figures 


(Figures in Barrels of 42 Gallons Each) 


Per Cent Daily Avg. Operated 


the refinery in Finland. k 


is reported that preliminary 


e and Gas and Fuel Oil Stocks, 


negotiations have been 
started for the purchase of 
a shale oil plant owned by 
the Swedish Wallenberg 
concern at Kohtla in East 
Estonia, said to have a pro- 
duction capacity of 12,000 


Per Cent Total 


Motor 


Gas and 
Fuel Oil 


* DISTRICT Potential Crude of Total Fuel Stocks Stocks : : 
Capacity Runsto Capacity Thousands Thousands tons of crude oil per 
. — . Reporting Stills Reporting of Bbl. of Bbl. ‘ 
G. L. Row sey, head of -_ apeiialan : * ae =a annum. The government Is 
the Taylor Refining Com- East Coast 109.0 481,000 78.6 16,039 11,084 expected to support the 
pany, Taylor, Texas, will Appalachian ing wiinggtate latin — pots enterprise by entrusting 
Ind., Ill., Ky. 95.9 374,000 $8.2 9,100 1,672 : ; , 
construct a 5000-bbl. re- Okla., Kans., Mo. 4.8 292,000 76.0 5,237 1,387 the company with supply- 
finery at Port Isabel, Texas, es _ aap 109,000 6.1 a Pre 2 ing gasoline for the Arm) 
exas Gu 96. 927,000 SS.6 5,127 145 = S 4 
it has been announced. The La. Gulf 96.4 115,000 70.6 1,1X8 3.804 and the state-owned indus- 
contract has been let to the ig Reena ~ : rea ngs noes ae trial establishments. 
tocky ountain 6 9,00 S14 917 Ss 
Wyatt Metal and Boiler California 92.6 185,000 61.5 8,745 63,851 Finland imported 68,4 
TOTALS WEEK: - . - 
Works of Dallas, and the z ae ‘ ; ae ss e metric tons of gasoline last 
June 29, 1935 KO.5 2 601,000 76.4 50.007 101,81% . je 
plant will be operated June 22, 1935 89.5 2,606,000 76.5 50,125 101.693 year, while the 1933 figutt 





under the name of the 





was 60,151 tons. 
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JAS. D. HUGHES 


Controlled Directional Well-Drilling 





@ This is the first of a series of informative 
articles, practical and comprehensive in scope, 
on oil well directional drilling and surveying. 

Controlled directional drilling, which is a 
corollary of the practice of surveying oil wells 
for vertical deviation, is a recently developed 
technique that already has many applications, 
and eventually may influence profoundly, if not 
revolutionize, methods of oilfield exploitation. 
Although a technical subject fundamentally, its 
application to oilfield operations is intensely 
practical. 

The author, J. D. Hughes, a petroleum en- 
gineer of wide experience and keen perception, 
has been actively engaged in this work for some 
time and is particularly well qualified to write 
authoritatively on these subjects.—Editor. 
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> The survey instruments most 
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AS. D. HUGHES* 


Fig. |. Sectional view of 
single-shot instrument 


widely used in the United States to- 





; ; : 5 - 
practice of controlled directional | = 
drilling today hold a position in the |\(3\ WS 


industry similar to that held by drill- MSZ 


yey day are divided into two types, viz., 
the multiple-shot or intermittent-re- 


Zig cording type and the single-shot, 
\ 





ing mud a few years ago before its Si? c © which is a one-shot or single-record- 
elevation to its present position of CORT ee ing type. They are all photographic 
importance in drilling operations. —akndeee in their recording. The multiple-shot 
This rise to relative importance was recordings are on motion picture film, 
gained only after much thought, re- _ Fig. 2. Single-shot disc while the single-shot record is made 


search, and trial, which gradually led 
to a general acceptance. 

As a rule, based upon observation, any practice 
does not attain general application until it is well- 
proven and generally understood, and then only if 
it is profitable. 

It is in the hopes of widening this understanding 
that! the writer has prepared this series of articles, 
and gone into pardonable detail. 

The art of surveying bore holes is by no means 
new. It has been successfully practiced in the min- 
ing industry for years, and as far back as 1908 we 
read of Joseph Kitchen’s surveys of some 22 bore 
holes in the Rand of South Africa, some to a depth 
of 4000 feet.’ 

Devices for surveying the directional deviation of 
a well from vertical range from the primitive gela- 
tin-floated compass to the highly complex gyro- 
compass machine used by the Kiel Nautical Instru- 
ment Company of Germany. A description of all 
these various types falls outside the scope of this 
article but can be found in other works.” 





*President, Eastman Oil Well Survey Company of Texas, Hous- 
ton, Texas. 


‘The Deviation of Rand Boreholes from the Vertical,”’ J. Kit- 
chen, I.M.M., 1907-1908. 


ae Bore Hole Surveys,’’ M. N. Haddock, McGraw-Hill, 
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(actual size) 


on a photographic disc about the size 
of a silver dollar. 

Of these machines the writer prefers to discuss 
those with which he has worked and with which he 
is most familiar. 

In these instruments, both multiple-shot and 
single-shot, the construction of the compass and 
angle unit is the same except for size.” 

The compass unit (A) in Fig. 1, is placed at the 
lower end of the instrument in order that it may be 
as far away as possible from the magnetic disturb- 
ances of the tubing, drill pipe, or wire line upon 
which it is run. 

In designing the compass for these instruments, 
representative compasses used in the U. S. Navy, 
Air Corps, and leading aerial transport companies, 
were thoroughly examined and the best features of 
each incorporated. Like these studied, -the compass 
card is full-floating upon a fluid chosen for its lack 
of solids, chemical inertness, and consistency of color. 
The card carries on its under side the compass mag- 
net itself, which is designed to include the maximum 
strength and sensitivity with minimum bulk. The 
whole is mounted about a centered jewel and rests 
upon a non-magnetic metal needle exactly centered 


8**General Catalogue No. 35,’’ Eastman Oil Well Survey Co. 
of Texas, Houston, Texas. 

























in the case. The absorption of shock 
is accomplished by means of a small 
spring behind the jewel and the 
cushioning effect of the fluid. Ex- 
pansion of the fluid is taken care of 
by a small sylphon on the under 
side of the case. Upon the top side 
of the case is fitted a glass upon the 
surface of which concentric rings 
have been etched. 

The angle unit (B) in Fig. 1, is 
in effect a plumb bob. It consists of 
a cross-hair ring suspended directly 
over the compass glass by three 
metal rods, which are fixed to the in- 
side ring of a simple gimbal or uni- 
versal system. The practically fric- 
tionless bearings or suspensions in 
this system allow the cross-hair ring 
to move freely parallel to the glass 
and hang plumb with the attraction 
of gravity. The lengths of the rods 
supporting the cross-hair ring gov- 
ern the arc of its swing and are 
calibrated with the etched rings so 
that for the coincidence of the 
cross-hairs upon any ring an angular 
measurement is obtained, the value 
of which is dependent upon the 
capacity instrument being used. In 
the 18-degree instrument each ring 
is equivalent to one degree inclina- 
tion from vertical, while on the 30- 
degree machine each ring measures 
two degrees. Interpolation can be 
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Sectional view 
of multiple-shot 
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gatisfactorily made to the 4 degree on the 18-degree instrument and 
the 1/10 degree on the 10-degree instrument. . 

In this fashion two of the earth’s most constant forces, 
and magnetic polarization, are utilized to indicate the 
bore hole with reference to them. 


86 aVitation 
POsition of a 


The compass card will orient itself due north, the plumb bob wil 
hang vertical immediately over it and by looking down upon both y 
them one can count the number of rings outward to the Cross-hairs + 
arrive at the angle, and observe the direction by laying a line rat 
the center of the compass, through the intersection of the Cross-hairs 
and reading the bearing on the outer circle of the card. Fig, 2 illustrates 
this view, looking down into the units. As this most simple type plumb 
bob hanging down is always 180 degrees, or opposite, from the direction 
in which the instrument itself is lying, the cardinal points on the card 
have been reversed to indicate directly the true bearing of the instry. 
ment. 

It only remains to take a photograph of these positions to have , 
permanent record. In both types of instrument, single-shot and myl. 
tiple-shot, a number of light bulbs are arranged, (C) Fig. 1, which 
illuminate the compass and angle unit when contact is made with the 
batteries (D) carried. This exposes the sensitive film through the lens 
and an image is retained of the unit positions at the time of exposure, 

The single-shot instrument is loaded from a daylight loading clip on 
the rig floor. The required time for the instrument to be run to bottom 
is set off on the contact watch and the instrument sealed in a non-mag. 
netic outer barrel or case and lowered into the hole either on a sand 
line or on drill pipe. After a proper interval after the exposure, indj- 
cated by a synchronized watch held by the observer, the barrel is raised 
to the surface, the instrument removed, and the photograph developed 
on the derrick floor by the aid of the daylight developer. The whole 
cycle is completed in surprisingly short time and a picture identical to 
Fig. 2 obtained. 

The multiple-shot instrument varies only in size and arrangement of 
lenses and camera mechanism. In this machine a clockwork gear train 


Fig. 4. Plan of an actual survey. 
Solid line plotted from bearings 
computed from surface orienta- 
tion; dotted line plotted from 
magnetic bearings 
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earth’s field by the casing makes the compass bearings use- 
less; instead, the drill pipe and instrument are oriented as 
they are lowered. 

Orientation as used in this work is the process of lowering 
a device into a well in such a manner that the direction it 
faces is always known with reference to a surface meridian 
or bearing. It consists of first aligning the instrument with 
the known bearing by means of a special transit and a 
tapered plug that fits into the barrel of the instrument, while 
a special clamp is made up on the top of the stand of drill 
pipe, into which the derrick transit is secured and the clamp 
adjusted by a micrometer screw until the vertical hair splits 
a distant target. The derrick transit is removed from the 
clamp, the floor transit is removed from the survey barrel, 
and the pipe lowered into the hole. Slips are set carefully so 
as not to disturb the upper clamp that came down and an- 
other stand of pipe is tonged-up. The operator of the derrick 
transit places another clamp, which comes up to him on 


Fig. 5. Plan of actual well survey. 

Comparison of magnetic and 

oriented readings from 4186 to 
5802 ft. shown on right 
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tuates the intermittent light exposures and a small motor 
. hat pulls the film to its next exposure. The mechanism is 
‘% djusted so that one picture is taken every four minutes 
; bile the instrument is in use. Fig. 3 shows a sectional view 
WwW 
is i ent. 
of this instrum ; 
il A surface clockworks identical to and synchronous with 
te the instrument clock is used to correlate each exposure with 
ee the depth it was taken. In this fashion one picture is obtained 
ms at each stand as the instrument is lowered into the hole on 
airs ge 
tes the drill pipe. , 

i Upon the completion of a survey the instrument is taken 
: ‘ato a dark room and the reel of film removed, developed, 
10 . . ° . ° 
pe and dried. It is then run through a projecting machine, one 
I ° ° 
. picture at a time, and the enlarged image projected upon a 
u- ; : 

large projection card and the angles and magnetic bearings 
read off as previously described. 
= In cased or partially-cased wells the magnetic readings are 
4 not used because the shielding of the compass from the 
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COMPARISON OF MAGNETIC AND ORIENTED 
READINGS FROM 4/186 TO 5802 















the elevator bails, upon the top of the stand as before and 
lines it in. The floor transit in the meantime has been secured 
into the first clamp that came down, the transit trained upon 
the same target as used by the derrick man and the angle 
read. In this manner the angle that the instrument turns 
through as it is lowered into the hole is measured. This 
method is really very fast and to the writer’s knowledge far 
superior to any other method in use today. Figs. 4 and 5 illus- 
trate the clamps and the derrick and floor transits. 


In this manner the position of the instrument at progressive 
levels in cased hole is computed. In projecting the film then 
it is only necessary to bring the projecting card to the azi- 
muth of the machine at whatever picture is being read and 
read the true angle and bearings. After the instrument is 
below the casing seat the direct magnetic compass readings 
are used and these tie into the oriented or computed section. 

In the past there has been much controversy over the ac- 
curacy of a compass underground and the effects of torque 
upon the accuracy cf a string of oriented drill pipe. 

While it is not the intention of the writer to open up a 
subject that can be argued indefinitely, it is nevertheless 
necessary to review these subjects under the light of present- 
day knowledge and experience so far as they touch upon the 
subject matter. 


It is generally accepted that the chief factors that would 
make a compass unreliable underground are: 

(a) The presence of ore bodies having magnetic prop- 
erties; 

(b) The influence of the magnetized drill pipe upon 
which the compass is lowered; 

(c) The presence of side-tracked junk in the hole or ad- 
jacent cased wells. 


Of these the ore bodies would be the most troublesome. 
Fortunately, their occurrence in oil-producing areas is com- 
paratively rare, and even when they are found to be present 
their influence extends only a short distance vertically beyond 
the upper and lower contacts. The erratic departure of the 
compass at this point from the stations above and below re- 
veal their presence, as well as that of junk in the hole, and 
the readings at these points can be disregarded with very little 
effect upon the accuracy of the survey as a whole. 


Early conception regarding the effect of the polarization 
of drill pipe limited the safe distance the compass should be 
removed to be between 30 and 40 feet.* 


Experiments in the Eastman laboratories in which magnetic 
fields were built up in drill pipe far in excess of the worst 
conditions to be encountered in the field, indicated that even 
up to angles of 30 degrees, the influence did not extend beyond 
eight feet. Hoffman in 1912 stated in speaking of the Maas 
compass that it was not affected by steel pipe or cable ten 
feet above. Interference from this source then is inconsider- 
able when an 8- to 10-ft. length of non-magnetic tubing 
separates the drill pipe from the instrument compass such as 
in the instruments described. 


The orientation of drill pipe is not new. Some of the earlier 
mining bore-hole surveys were made by means of it, and the 
surprising accuracy of these surveys is fully discussed by 
Lundberg.® The application of orientation to oil well survey- 
ing has been most capably discussed by R. P. McLaughlin, 
who reported the results of numerous tests which proved that 
the bottom end of a string of pipe recorded the identical turn 
given it at the rotary when lifted and set down again.’ 


4**Magnetic Compasses in Well Survey,’’ by Frank Rieber. Oi] and Gas 
Journal, December 5, 1929. 


5**Recent Practice in Diamond Drilling and Borehole Surveying,’ by John 
I. Hoffman. Bull. Inst. Min. & Met. (London, April 18, 1912). 


"Sven Lundberg, Fung. G Min. Jour., April 26, 1924. 
™*Bore Hole Surveying by Orientation,’ by R. P. McLaughlin, Oil and 
Gas Journal, March 27, 1930. 
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No doubt the skepticism that grew up 
could have been traced to the primitive 


about Orientation 
attempts at Orien- 


tation by holding the pipe to a straight line by prev 


ai entin 
turning. There is not much question that s 


2 string of pipe 
so lowered into the average well would encounter frictio | 
na 


drags and thus set up unequal strains that would result in 
wide discrepancy between surface calculations and the mea 
position of the bottom of the pipe. ' 

On the other hand, when the pipe is lowered and allowed 
to turn freely, the full weight of the string applied before 
setting each clamp, and working the string up and down 
off bottom, a string of pipe can be oriented within small 
enough limits of error to justify general acceptance of the 
method. 

The following is an excerpt from an actual survey of . 
well having a relatively high drift angle from which one 
would expect the greater influence of torque, which shows 
the relation between the magnetic bearing and the bearing 
computed from surface orientation using Eastman equipment, 


SURVEY "A" 








Measured Drift Pipe Oriented Magnetic 
De pth Angli Turn Bearing Bearing 
2995.25 23°50 L 10°40’ N 9°30°W — Casing to 3079’ 
3088.08 23°05" L 14°53’ N 15°00’ W N 16°00’ W 
3178.00 24°10’ Li1°14" > N 17°18’ W N 19°15’ w 
3268.25 24°45’ L 19°10 N 20°00’ W N 21°00’ W 
3359.08 24°50’ Lia N 20°30’ W N 21°00’ W 
3448.67 24°15’ L 15°13 N 25°30’ W N 26°00’ W 
3538.58 23°40’ L 13°49’ N 26°15’ W N 27°00’ W 
3629.17 24°10 L 14°08’ N 28°15’ W N 27°00 W 
3719.67 24°10’ L 16°06’ N 28°30’ W N 29°15’ W 
3809.17 23° as" L 16°54’ N 26°45' W N 29°45’ W 
3899.84 23°25" L 18°56" N 25°45’ W N 30°15’ W 
3990.92 23°30’ L 15°47’ N 31°30’ W N 32°15’ W 
4050.92 24°20’ L 42°34" N 36°15’ W N 33°45’ W 


Further conception of the close relationship between the 
two methods can be gained from an inspection of Figs. 6 
and 7. Each is the horizontal plan of an actual survey. The 
solid line in each case represents the course of the hole plotted 
from bearings computed from surface orientation, while the 
dotted line, starting below the casing seat, indicates the course 
of the well as plotted from magnetic bearings. 

Wherever possible the magnetic bearings are used in prefer- 
ence to the oriented. 

The accuracy of this method of magnetic surveying has, 
in the mind of the writer, been demonstrated beyond all 
doubt in the directional drilling of two crater relief wells that 
so sensationally found their mark. Throughout the drilling of 
these wells the single-shot instrument was used at regular in- 
tervals to determine the exact position of the relief hole. It 
is interesting to note that a multiple-shot survey was made 
that duplicated the results of the single shots.” 

Until such time as the writer’s company can find a mining 
company that is sinking a bore hole as an air shaft whose 
bottom is located positively with reference to the top and 
can be surveyed, we will never have a better opportunity 0 
gauging the absolute accuracy of any method of oil well 
surveying. 

‘How the Cratered Well at Conroe was Controlled,’ The Oil ¥ eekly, 
January 15, 1934. 
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ECENTLY when an 8-in. 

line of the United Gas 
Company’s, extending across the 
treacherous mud flats of Nueces 
Bay above Corpus Christi, Texas, 
parted during a storm, its re- 
placement presented difficulties 
requiring considerable engineer- 
ing ingenuity and skill. The line, 
a high-pressure one, is a part of 
a gathering system connecting 
the Saxet field with the gas com- 
pany’s main line at White Point. 
Originally constructed in 1927, 
it was laid to a point approxi- 
mately equidistant from the 
north and south shores of the 
bav and there anchored to a reef, 
being then extended across to a 
position at White Point directly 
opposite the Saxet side tie-in, 
forming an irregular semi-circle. 
As thus constructed the line was 
17,310 ft. in length, but in relay- 
ing the loop was eliminated, 1510 
ft. of pipe less being required. 


Nueces Bay is situated at the mouth of the Nueces River. 
At low tide it becomes a vast body of black muck, too 
shallow to float even a flat boat, while at high tide and with 
a stiff gale blowing in off the Gulf it is deep enough to be 
extremely hazardous to inexperienced workmen. The line 
broke at the south bank of the bay and again approximately 
3500 ft. offshore, while on the opposite side the connection 
held. The action of the storm, together with the force of 
the tidal current, whipped the line about until it became 
a tangled mass, in shape strongly resembling a pretzel. 


As an initial step toward replacement airplane views were 
taken to assist in the preparation of a map and the formula- 
tion of a plan of procedure. After the twisted mass had been 
definitely located and given a preliminary examination, it 
was determined that the greatest economy would be effected 
by the salvaging and re-use of the tangled pipe. Some por- 
tions were flattened where the pipe was badly bent, but, as 
the upstream wedge was to be eliminated, it was believed, 
and later found accurate, that there would remain sufficient 
pipe for the job even after the bad portions had been re- 
moved. From the outset, however, it was apparent that con- 
ditions had to be coped with that, in the knowledge of those 
in charge of the work, were unique in the history of pipelin- 
ing. Extremely shallow draught barges and heavy pulling 
and hoisting equipment were required to handle the pipe. At 
no time was there more than ten inches of water in the bay 
and usually no water whatsoever, merely a sticky mud. To 
recover and relay a line under such conditions necessitated 


the devising of novel equipment and the adoption of unusual 
methods of procedure. 
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Engineering Skill Exercised in 
Repairing Nueces Bay Line 





Installing a river clamp. With the large barge supporting the pipe, equipment 
on the smaller barge lifts the 800-lb. clamp into position 


By FRANK H. LOVE 


One piece of equipment of particular interest was that 
termed the “mud hen”, specially designed and constructed 
by the United Gas Company’s engineering personnel. This 
odd-looking creation was constructed of a barge 8 ft. by 
18 ft. by 2 ft., upon one end of which was mounted a 
gasoline engine, this being connected to a tractor rear end. 
The axle shafts of the tractor were extended to the outside 
of the barge hull and to them heavy plates, % in. by 3 in. 
by 2 in., welded paddle fashion and reinforced by cross 
braces. These served to propel the “mud hen” through either 
mud or water. Control and steering of this freakish looking 
amphibian was accomplished by the use of regulation tractor 
steering levers. The “mud hen” served as a means of mov- 
ing the barges containing men and materials about the bay, 
as well as aiding in the handling of the pipe. During the 
greater part of the time the job was in progress no other 
means of transportation was possible, as there was insufficient 
water in the bay to float any kind of a boat. At some stages 
of the project rains filled the bay sufficiently to permit the 
use of sail boats for transportation. The “mud hen” also was 
equipped with spuds constructed of 3-in. pipe 15 ft. in 
length, used for anchoring when in water deep enough to 
float it and when heavy hoisting or pulling was required. 

After all preliminary plans had been completed, and the 
crews were ready to commence the actual work of recover- 
ing the pipe, a tractor was securely anchored on either shore, 
each operating a winch and being supplied with several miles 
of 34-in. cable. The cable was fastened to the free end of 
the pipe and a steady pull given. Usually where the pipe had 
bent and flattened it would break. The section thus recovered, 
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Making a tie-in in the middle of 
the bay. The pipe is being 
moved partly in the mud and 
partly in water 
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varying in length from a few 
hundred feet to, in one in- 
stance, more than 7000 ft., was 
buoyed up by pontoon-type 
barges, and with one end of the 
pipe secured to a large working 
barge, floated into position for 
welding into the line. The acety- 
lene method of welding was em- 
ployed and when a section was 
tied-in it was anchored until the 
crew could obtain and float 
another section of pipe into 
position, this procedure being followed until the line was 
completed. 

In addition to the tractors and “mud hen”, equipment 
consisted of a large working barge 14 ft. by 40 ft. by 3 ft. 
upon which was mounted a winch operated by a gasoline 
engine, the former being equipped with four pipe handling 
booms as well as hand hoists. This barge and equipment were 
used for raising the pipe and from the deck the welding was 
done and the river clamps installed. The barge was strongly 
built and capable of lifting a 20,000-lb. load. Four smaller 
working barges, 10 ft. by 20 ft. by 1 ft., carried the crews 
and tools, being motivated by the “mud hen”. There were 
three of the small 5-ft. by 8-ft. pontoon-type barges, which, 
as previously mentioned, were employed to buoy up the pipe 
while floating it into position for welding into the line. They 
resembled in appearance the “lowering horse” once com- 
monly used for lowering-in pipe in line construction work. 
Two A-frames constructed of 4-in. pipe were joined at the 
top by another section of 4-in. pipe placed horizontally, the 
whole being adequately braced and welded. The legs of the 
A-frames rested upon separate pontoons, space being left 
between for free movement of the pipe. A rope suspended 
from the center of the horizontal bar was fastened to the 
pipe and the latter lifted from the mud bed, giving it a 
buoyancy and permitting of easy movement. 

Prior to lowering the line into the bay 800-lb. river 
clamps were placed every 80 ft. to weigh it down. The 































clamps were specially made for the job, having a fin with 
a hole in its center cast on the topside. This feature was 
included in their construction to render them more easily 
handled under the difficult circumstances; an apparatys 
resembling ice tongs being used to pick up and move them 
into position. 

The line, after all sections had been tied-in, was left open 
at a point approximately midway of the bay and blown fre 
of mud and water by application at either end of 300-lh, 
gas pressure. 

When completely lowered-in a 24-hour test was made of 
the line under 360-lb. pressure, during which time frequent 
patrols were sent across the bay to locate possible leaks. It is 
interesting that, despite the difficult circumstances under 
which the job was accomplished, not a leak occurred. An- 
other factor of interest was that, although the pipe had 
been immersed in an extremely corrosive solution of semi-salt 
water and mud for a period of approximately eight years, 
it was in good enough condition to be re-used with very 
little reconditioning. The original coating was dissolved and 
the surface of the pipe was covered with a heavy incrustation 
of oyster shells and barnacles; however, but 40 joints were 
found unfit for further use. 

Safety features of the project were not overlooked by 
those in charge. Periodic squalls, high tides, at times flood 
waters from the Nueces River, and danger from snapping 
cables, made the work extremely hazardous; nevertheless the 
job, which required two months 
and eight days, was completed 
without an accident. All equip- 
ment was given careful inspec- 
tion daily, the decks of the 
barges were kept clean at all 
times to prevent possible acci- 
dents from slipping on the muck, 
and special attention was given 
to the smallest cut or abrasion 
in order that the salt water and 
mud of the bay might not caus 
infection. 






a tractor rear end 
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The "mud hen," constructed of 


a barge, a gasoline engine, and 
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Fig. |. Floor plan of generating plant 
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Diesel-Electric Powered Rotary on 
Oklahoma Wildcat—Has Variable 
Voltage System of Speed Control 


ILDCAT wells always attract attention by reason of 

the uncertainty existing regarding what may be 
found a mile or so below the surface of the earth. To the 
public, Gypsy Oil Company’s well, Schock 1, about four 
miles north of Edmond, Oklahoma County, Oklahoma, is 
just another test but to those directly concerned with the 
mechanics of drilling and the machinery used, it is attracting 
more than the usual amount of attention by reason of the 
use of Diesel-electric power. The well was spudded in March 


these outstanding advantages are added the flexibility, relia- 
bility, and high efficiency of the d-c. drive. 

The power plant includes two 175-kw., 200-volt, 1200- 
r.p.m. differentially wound separately excited d-c. Westing- 
house generators and an exciter, mounted on a common steel 
base. The generators are of the open, pedestal type and pro- 
visions have been made for driving an exciter from a front 
extension of the shaft of each. The arrangement of the unit 





17, but because of the conductor pipe sticking the crew was 





delayed in getting started. Work is now progressing at a sat- 
isfactory rate and at the time this is written a depth of 4100 
ft. has been reached. 

The variable voltage system of speed control used is an 
old one but it is always interesting to see a new application 
of an old principle and to study the adaptations made. The 
application is new in that it is the first time electrical ma- 
chinery of this particular rating has been used on a drilling 
well. The motors used to operate the drawworks, slush 
pumps, and the auxiliaries are supplied with d-c. energy from 
a portable Diesel-engine-driven generating plant. With the 
exception of the power plant, motors, and a few special 
auxiliaries, the machinery in use is of standard types such as 
may be seen in any other field of an equivalent depth. 

The rig is the property of the Parker Drilling Company of 
Tulsa, Oklahoma, and is such an outfit that may be used to 
advantage to drill in any proven field, but it appears to be 
especially adaptable to wildcat work. About ten bbl. of oil 
constitutes an ample daily fuel supply and the only good 
water required is one bbl. a day to replace that lost by leak- 
age from the cooling system. Surface water of any quality 
may be used in the slush pits and for the spray tower. To 
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Fig. 2. Elementary wiring diagram of the power 
circuits of the rig 
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is given in the sketch of the plant layout shown in Fig. 1. 
It will be noted that the generators are set with their backs 
opposite so that the V-belt sheaves used to drive them face 
one another. The shaft of each generator projects beyond 
the face of the sheave, making it possible to mount a Fast 
coupling to drive both generators from either engine. The 
total weight of the two generators, one exciter, and the 
drives as mounted is about 20,000 pounds. 

With the exception of the two master drum controllers 
and a small sequence controller all major control items such 
as contactors, knife switches, relays, and similar devices 
constituting the control for the rig are mounted in a steel 
cubicle. When the output of the two generators is to be 
combined for hoisting work the control is so arranged that 
the generators are connected in series. Under full-load con- 
ditions the drawworks motor will be subjected to 400 volts 
and at light loads probably 500 volts. This over-voltage is 
advantageous in that it gives the motor a correspondingly 
high light-load speed and thus decreases the time required 
to hoist the empty elevator while handling pipe. 

As in all multiple voltage systems of control, more de- 
pends on the exciter than on any other one thing included 
in the power plant. Current from the exciter is used to excite 
the fields of the two main generators, the fields of the draw- 
works, and the pump motors and to drive the 
b'owers that keep them cool, to drive the wash 
down pump, to drive the raw water pump on the 
spray tower, to light the rig, and to actuate the 
contactors on the control panel and the relays that 
do so many uncanny things. The only auxiliary 
about the rig not driven from the exciter circuit 
appears to be the air-starting apparatus for the 
engines. The exciter is one item that should always 
be duplicated, especially in an engine-driven plant. 

Two exciters are provided for this rig, one a 
30-kw. 115-volt 1200-r.p.m. flat compound West- 
inghouse generator direct-connected to one of the 
main generators and the other a 20-kw. 1200- 
r.p.m. belted to the other main generator. As a 
matter of fact the latter is set so that it can be 
belted to the main generator or to a 60-hp., 4- 
cylinder, 1200-r.p.m. Waukesha gasoline engine. 


il 


General view of power plant used to generate 
electric current for operating motors on rig 
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Power plant as seen from top of derrick 
Generators; 2—Control cubicle; 3—V-bek 
drives; 4—Engines; 5—Cooling tower 
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The belted exciter unit and the air-starting equip. 
ment for the engines are mounted on a pac 
base tor convenience in moving. 

Two Superior 9-in. by 12-in. 8-cylinder Diesel 
engines rated at 300 hp. at 514 r.p.m. and 359 hp 
at 600 r.p.m. insure an abundance of power wich. 
out resorting to racing the engines. Each engine 
with its clutch is mounted on a substantial steel 
base, which rests on a mat of timbers supported 
by an earthen foundation. It is believed that a dry 
earthen foundation when prepared and protected 
with proper care is all that is needed to support 
the engines. Twenty-six size D-240 Manhattan 
V-belts are used to transmit the power of each 
engine to the generator. The weight of each as. 
sembly is 23,500 pounds. 

The cooling system for the engines is of the totally-en. 
closed type and a special cooling tower 8 ft. by 24 ft. by 
8 ft., built by the National Tank Company of Tulsa insures 
ample cooling facilities. The water from the engines is cir. 
culated through the coils in the tower by pumps driven 
directly from the engines and an alarm is provided for 
making known the existence of abnormal temperatures, A 
centrifugal pump driven by a 5-hp. motor operated from 
the exciter unit is used to circulate the raw water for the 
cooling system. One interesting feature about the tower js 
that provisions have been made for lowering the coils nor. 
mally located in the structure above the tank into the tank 
when it is to be moved to a new location. This lowers the 
center of gravity and makes it easier to handle. The weight 
of the tower when empty is 18,500 pounds. 

A 500-bbl. storage tank has been provided to insure the 
rig against any possible fuel shortage. This enables the fuel 
contractor to select periods of dry weather when the roads 
are good for replenishing the oil supply. The regular Diese 
fuel oil used in the engines costs delivered, approximately 
$1.78 a barrel. 


The drilling and hoisting motor has the customary double 
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rating such as is given to motors designed to be operated on 
, variable voltage system in which the generators are con- 
nected in series. It is rated at 200 hp., 450-r.p.m. for a 
40-deg. temperature increase for continuous operation on 200 
volts and at 400 hp., 900-r.p.m. for a 40-deg. rise for con- 
tinuous operation on 400 volts. Doubtless the motor can be 
rated higher than this on the basis of intermittent opera- 
tion when it is used for hoisting. Obviously, the electrical 
designers of this rig have abandoned the idea of using com- 
pound motors such as were used on the first d-c. rig put 
out by the company. The simpler, separately-excited shunt 
motor of a semi-enclosed type is used on both the drawworks 
and the mud pumps. A blower for forcing a current of air 
through the motor is mounted on the top of the yoke. This 
is driven by a 3-hp. 115-volt motor operated from the ex- 
citer circuit. _It is evident that the amount of air supplied 
to a motor is independent of its speed and that if necessary 
it can hold a load without becoming overheated. 

The power from the drilling and hoisting motor is applied 
to the drawworks through the medium of a 3.25 to 1 her- 
ringbone speed reducer and a chain drive. A standard 3- 
speed drawworks of the unit type such as is in common 
use makes available a wide range of rope and rotary speeds. 

The rig includes two 7'4-in. by 14-in. slush pumps each 
driven by a 200-hp. 900-r.p.m. 200-volt motor. These motors 
are said to have a large overload capacity and, like the draw- 
works motor, each is provided with a blower, mounted on 
the top of the yoke. They are semi-enclosed, have a separately 
excited shunt field and have the conventional commutating 
field to eliminate sparking trouble. In case of an emergency 
one of them may be used to replace the drawworks motor 
but when this is done the rope speed for handling a given 
load must be reduced 50 per cent by shifting speeds on the 
drawworks. 

Each of the main cables used in transmitting power to the 
motors consists of two 1,000,000-circular-mil stranded con- 
ductors. The generators are set about 100 ft. from the 
motors so that the voltage drop on the basis of the full-load 
current is about one volt. As shown in the sketch in Fig. 2, 
only three cables are used for the two circuits of the pump 
motors, one being common to both motors. 

Doubtless the wiring of a rig of this kind and the way it 
operates is more or less a Chinese puzzle to the average reader. 
Fig. 2 shows the main circuits of the generators and the 
motors as completed through the control panel. In_ this 
sketch no attempt has been made to include the circuits 
that operate the relays and interlocking devices. Perhaps a 
simple explanation of the steps involved will be of some 
assistance to those who wish to follow the diagram through. 


Generators used to 
supply direct current 
to motors on rig. They 

are rated at 175 kw. 
at 200 volts 
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While drilling, one generator is used to operate the draw- 
works motor and the other the pump motor. The idea 
possessed by some that both motors are driven from one 
generator when the load is small is erroneous. In the sketch, 
KS1 and KS2 are knife switches operated by hand. The de- 
vices numbered 1, 2, 3, 4, 5 are contactors operated by elec- 
tricity. On the well floor are the two master controllers 
and a sequence controller operated by the driller. A master 
controller is associated with each generator and the sequence 
controller operates the contactors 1, 2, 3, 4, 5. The latter 
can be set in any one of three positions. When set on the 
first, contactors 1 and 2 are closed; on the second, 3 and 
4 are closed; and on the third, 5 is closed. 

Let it be assumed that KS1 and KS2 are closed upward 
and that the sequence controller is set on the first “inde- 
pendent” position. Keeping in mind that 3, 4, and 5 are 
open it will be found on following the circuits around that 
generator No. 1 is connected to the drawworks motor and 
No. 2 to the pump motor No. 1. If KS2 had been closed 
downward pump motor No. 2 would be operated instead of 
No. 1. Closing KS1 downward and setting the sequence con- 
troller on position No. 2, thus opening 1 and 2 and closing 
3 and 4, has the effect of connecting No. 2 generator to the 
drawworks motor and generator No. 1 to the pump motor. 
When the sequence controller is set on the third position, 
thus opening 3 and 4 and closing 5, and KS1 is closed 
upward the two generators are connected in series and to 
the hoisting motor. 

During the time the generators are operated separately 
each motor is controlled by one of the master controllers. 
While operating the generators in series both generators may 
be controlled from either of the master controllers. A mas- 
ter controller governs the speed and direction of rotation of 
the drawworks motor by controlling the magnitude and 
direction of the voltage impressed over its armature from 
the generator. This is possible because both the motor and 
the generator fields are separately excited from the 115-volt 
exciter circuit. When a motor is to be reversed the field cur- 
rent of the generator is reversed, thus causing it to send a 
current through the armature of the motor in the opposite 
direction. The mains leading to a motor are opened only 
when it is at rest and the knife switches KS1 and KS2 and 
the contactors 1, 2, 3, 4, 5 are opened. There are no contacts 
to burn and give trouble as on an a-c. control. 

The generators on this rig are of the three-field type. The 
differential windings are so proportioned that it is impossible 
to overload the generators, the motors, or the engines. The 
self-excited shunt field changes the operating character- 
istics of a generator in such a way that a motor driven 
from it is caused to ex- 
ert its maximum torque 
from zero speed toa 
relatively high speed, 
thus making it possible 
to accelerate under load 
rapidly. The high effici- 
ency of the rig is based 
on the general principle 
that all the output of 
the generators is util- 
ized. This is because a 
variable speed can be 
imparted to the motors 
without any energy be- 
ing dissipated in control 
resistance grids as in the 
case of variable speed 
a-c. motors. 
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The Manufacture, Packaging, and 
Shipping of Oxidized Asphalts 


By 
Charles J. Holland 


Article 6 





PRINCIPLES OF DESIGN AND OPERATION 





HERE are fifteen fundamental principles to be dis- 
cussed. This is the most important consideration. Once 
agreement has been reached on principles and general operat- 
ing methods, the job of calculations and detailed designs to 
fit a certain set of conditions as to environment, charging 
stocks, and specifications of finished products, is usually not 
a difficult one. They are: 
Use of light charging stocks. 
Oxidation by the continuous method. 
Finished product output per continuous unit not to ex- 
ceed five tons per hour, or 120 tons per day. 
Use of vertical oxidizing stills. 
Use of stills of small diameter-height ratio. 
Use of large number of stills per battery. 
Provision for oil- or gas-fire heating of all stills in a 
battery. 
All stills on same level and with level gravity flow line 
from still to still and from last still into finished 
product receiving vessels. 
9. Means for mechanical agitation in all stills during heat- 
ing, oxidation or steaming. 

10. Utilization of a system of internal reflux in all stills 
of a battery. 

11. Use of long and shallow type finished product receiving 
vessels, arranged for oil- or gas-fire heating. 

12. Provision for simultaneous production of two or more 
grades of finished asphalts from each continuous unit. 

13. Possibility for simultaneous production of steam-refined 
and air-blown asphalts from each continuous unit. 

14. Use of removable ring for drums during filling to avoid 
“topping off” operation. 

15. Maximum mechanization of equipment for drum-filling 
and shipping. 

Experts agree that if a design for a continuously operated 
oxidized asphalt manufacturing, packaging, and shipping 
plant complies with these fifteen principles, it will be one 
of simplicity, extreme flexibility, high efficiency and will 
produce finished products of first class quality at unusually 
low operating and maintenance costs per ton of product 
output. It is important, then, before submitting recom- 
mendations for the job in hand—the design and operation 
of Plant No. 4 in Mexico—there be presented an explanation 
of and a discussion on, the technical and economic soundness 
of the fundamental principles invoived. 


No. I1—The Use of Light Charging Stocks 


What this means is that with other things equal, the 
lighter the charging stock the better in quality will be the 
finished product and cheaper the manufacturing cost. 
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An example has already been given in Article 2 where i 
was shown how a small change in gravity of charging stock 
made a considerable difference in penetration tests. Another 
illustration has to do with the so-called Break-Point specifica. 
tion. It has been found when there is difficulty meeting this 
that the thing to do is to make as low a melting point as j 
consistent with the penetration requirement. That is, one 
should begin with a stock of as high penetration as is posi. 
ble, considering melting point, specification required fo, 
finished product. Furthermore, and as a general rule, the 
higher in penetration the charging stock the better will be 
the ductility. ) 

The above has to do with quality. There are equally strong 
arguments from the economic point of view. For if ai 
production costs are not excessive and with other things 
equal, it is a great deal cheaper to make an oxidized product 
than it is to steam-refine it. This is especially true for prod- 
ucts of 50 penetration and lower; also, the capacities of 
distillation units will be much greater if maximum amount 
of oxidizing is done and minimum amount of steaming of 
charging stocks while in the distillation units. 

Technically and from the operating standpoint, it is much 
easier to control uniformity of quality of finished products 
when they are being air-blown than when steam-reducing, 
The product ‘‘comes to grade” much s!ower during oxidation 
and the slight almost unavoidable changes in hour-to-hour 
tests will be much less difficult to control in a continuow 
oxidation unit than is the case when continuously producing 
direct from a fire heat and steam distillation unit. This i 
true regardless of type of unit—atmespheric, vacuum or 3 
separate steam-refining asphalt unit. This is particularly tru 
for products of 50 and lower penetration tests. 

But it must be understood that when recommending us 
of light charging stocks is meant as light as is consistent 
with three controlling elements, viz: (a) The maximum 
economic yields of lubricating distillates from the crude ai 
distillation unit; (b) The avoidance of abnormal loss: 
through mechanical entrainment; (c) Specifications 0! 
finished products. 

Regarding (a), it is obviously not the thing to do to leave 
good lubricants in charging stocks for an oxidized asphalt 
unit provided they can be profitably removed and finished 
up into good quality oils. Sometimes this is possible and 
sometimes not. It depends on the crude oil, the type of disti 
lation unit, the treating equipment and methods, and the 
costs of water, steam, and treating chemicals. 

For example, I know from experience that with Tex 
Coastal crudes and with some in Roumania and in Russa 
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it is more profitable to remove all, or almost all, the lubricat- 
ing distillates and to finish them up into high quality oils. 

With crudes high in wax content it is not necessarily 
profitable but it is essential in order to meet certain buyers’ 
specifications, to take out the maximum amounts of lube 
distillates by use of steam and high vacuum in the crude oil 
distillation units. I found this to be true in Russia where we 
had to make asphalt for the German market of not over 
one percent wax content. High vacuum and plenty of steam 
takes out the wax along with the heaviest of the lube oils, 
from the residue to be used for asphalt manufacture. The 
same thing can be done with light Mexican crudes of high 
wax content. Plant No. 2 does not have to do it because 
of the variety of charging stocks at its disposal, most of 
which are extremely low in wax content. By proper combi- 
nations, the wax content of all Plant No. 2 asphalts run 
below one percent. These are examples illustrating the con- 
trolling element (c). 

With Panuco crude, the experience has been that it is 
neither profitable nor desirable to remove maximum quantity 
of lube distillates. Quite the contrary, for this crude, the 
removal during distillation of only the minimum amount 
of lubricating distillates is recommended, having regard for 
(b) and (c). 

Regarding item (b), if the charging stock is too light 
there will be loss of time on oxidizing units and abnormal 
liquid losses out the vapor lines through mechanical entrain- 
ment in the gases and vapors evolved during oxidation. 
While these are not actual losses (they are ultimately re- 
covered to refinery fuel oil from the yard traps) it is never- 
theless not a profitable nor desirable thing to do. 


No. 2—Operating by Continuous Method 


inducing the politically controlled state highway commis- 
sions to set up specifications designed to keep out oxidized 
asphalt competition. 

Another reason for the increasingly restricted market is 
that former large customers for asphalts of high melting 
point, such as roofing materials and paint manufacturers, 
have been hiring the major companies’ experts and building 
their own oxidizing plants. 

Finally, I believe it may be said that most asphalt experts 
do not know so much as they might about continuous oxi- 
dizing units. 


No. 3—Continuous Product Output at Maximum of Five 
Tons Per Hour Per Unit 


This principle relates to two operating factors; one, the 
control of quality or specification tests, and the other, the 
atmospheric cooling of product previous to packaging. 

If one could be assured at all times of constant conditions 
concerning the quality of charging stocks; temperatures; 
steam and air pressures and volumes; constancy of B.t.u. 
values of fuels; efficient, experienced, and wide-awake oper- 
ating personnel, there would be no need to worry about the 
first factor. If these ideal conditions prevailed one could de- 
sign for 50 tons per hour and operate the plant as easily 
as spinning a top. But experience teaches they do not, as a 
whole, prevail for 24 hours running. So that, to provide 
against off-test finished products, a continuous unit must 
be designed for a sufficiently low capacity that when the 
customary means are taken to off-set occasional abnormal 
operating conditions, they will be effective and product 
quality will be uniform. Experts agree that this capacity 








The reasons in favor of this principle, as opposed 
to batch-running, are too well known to warrant 











recital. Suffice it here to mention one important 
fact; namely, with batch stills the best possible 











operating time efficiency is about 55 percent; with 
continuously operated stills, it can be 85 to 90 
























































percent. Yet it is a fact that only one or two 
companies have successfully applied this greatly 
advantageous principle to asphalt oxidation. They 








have held off, first, because the actual manufac- 
turing costs for oxidized asphalt production is a 





small figure, and with their old batch equipment 
(the investment costs of which having long ago 





been written off), they seem to think they are 





getting along as well as the next man. Secondly, 
there is as with all new things, the old inertia of 








tradition and habits to overcome, regardless of the 
demonstrable benefits. This appears to be remark- 
ably true of the major companies who have until 








recently-—four or five of them—enjoyed a practi- 
cal monopoly of the oxidized asphalt business. 
Thirdly, during recent years they have allowed the 
market to become more and more restricted instead 












































of expanding it. This has come about in two ways: 
They have not publicized the known higher qual- 





ity and better suitability of oxidized asphalts as 





compared with steam-refined products for road 





building purposes. As a result, those companies 
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(mostly smaller ones) having great quantities of 
steam-refined asphalts practically as by-products, 
have got into the business to some extent through 
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Fig. 13. Eight vertical stills of various diameter- 
height ratios, 
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TABLE NO. 5 
Chief Characteristics of Various Stills 
" \)imensions | 2 2 Vapor Space Liquid Space Per Battery Ba Wt. of Sa. Ft. of. Metal 
. = 5 . Ol oNGe nN. Meta 
= ti p= ° . . ‘abing 
E Feet ~ 3 2 Cubic Feet = Cubic Feet Barrels Bbls. of Tons of -s *f 4 Per 
R chs = Per Per Per Chg. Stk. Asphalt secre Per Ton 
‘ , mE = = Asphalt 
Dia Ht. Still Battery Still Battery Still Battery Day Hour) Day Hour Still Battery Still Battery - Day 
: : attery Per Bat, 
1 12 10 § | 2.78 | 314.41| 2,515 | 7.22) 816.6 6533| 145.8) 1,166 | 558 | 232) s69!362) 1131 905 | 603.2) 4995 | ef, 
ia 2 8 | 2.78 314.41 2.515 9.22 1,042.8 8342| 1861) 1489 7120 297 1107461 113.1) 905 6786. 5499) 4 
3 | 10 | 10 | 8 |4.00 31441 2515 | 600 4712 3.770 S41!) 673 321,134 500208 5) 828 | 4713. 3'779) 19-0 
4 10 12 8 | 4.00 314.41! 2.515 | 8.00 6283 5,026 112.2 898 | 428/ 17.8| 66.7| 2.78 78.5 62S 534 0) aon 19.4 
5 | 10 15 § |4.00 | 314.41) 2515 | 11.00 863.9 6912) 1543) 1,234 588! 245. 917) 3.82 7X5 ©6628 HIN BD? | EO 
6 | 10 20 § | 4.00 31441 2.515 | 16.09 1.256 6 10,053 | 224.4) 1795 S58 357 1336557 785 GN THK Gey) O88 
7 9 15 S 494 314 41 2.513 1) 05 640 0 5,120 114.3 914 43H «1S .2 6S ¢ 2.88 63.6 509 551 3 $410 46 ° 
\ 8 16 8 | 6.25 | 314.41) 2515 | 9.75 499.1) 3,921 | 87.5 700 | 334/139) 521/217, 503 022 5036 4020) 2! 
a ‘ia 
——_| 
limit for high melting point asphalts is five tons per hour element and consequently the greater the rbsorption of 
7 . + 0 


of finished products per each continuous unit. 


A recital of the customary means referred to above would 
be tiresome reading. They are of a manipulative character— 
not very susceptible of putting down in writing. They repre- 
sent for the most part a bag of tricks of the experienced 
operator, and the more expert he is, the more easy and effec- 
tive are their applications. 

During recent years automatic control instruments have 
been developed that aid, but do not remove the need for, the 
experienced operator and his bag of tricks. 

The second factor, the atmospheric cooling of product 
previous to filling into packages may be better explained 
under heading No. 11—the use of long receiving vessels of 
shallow depth. 

Finally, it must be remembered that asphalt is a seascnal 
business and here there is evidently something to be said in 
favor of having two or more small units instead of one 


large one. 
Principles Nos. 4, 5, and 6 


It is not difficult to prove and to gain appreciation of, the 
advantages in a continuous oxidizing unit, to have the 
cylindrical stills set up in vertical position, to have them 
of small diameter-height ratio, and to employ a relatively 
large number fcr each battery in preference to a few of 
larger individual capacity. 

Other things being equal, the rate of oxidation depends 
upon the intimacy and uniformity of contact of the air 
bubbles with the liquid body of charging stock in the still. 
For this purpose it is evident a still placed vertically has 
distinct advantages over one placed in a horizontal position. 

Another reason favoring the vertical still is that during 
oxidation there is considerable bubbling and foaming at the 
top liquid surface, tending to cause “puking” and mechanical 
entrainment losses out through the vapor lines. This tendency 
is greater in the last stills than in the first ones; hence most 
losses occurring this way are not fuel oil of charging-stock- 
like characteristics, but represent losses of finished products 
—unrecoverable and expensive losses. Here also it is equally 
evident a vessel with straight walls is more suitable than one 
with curved walls, as is the case with horizontally set stills. 

One way in looking at the question of diameter-height 
ratio: it appears that recommending a small one is in opposi- 
tion to experience and known facts that dictate a great one. 
This relates to the point about time of contact of air bubbles 
with liquid in the still. There is a definite element of time 
between the moment of emission of air bubbles from the 
air spider at the bottom of the still and their appearance at 
the top liquid surface. As with all two-phase systems, the 
deeper the column of liquid the greater will be this time 
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oxygen into the liquid, for given quantities of air and charp 
ing stock. That is, the greater the diameter-height ratio the 
less air and still-volume requirements per ton of asphalt 
produced. Where a still is without mechanical agitation and 
no means for outside oil- or gas-fire heating, the correctnes 
of this reasoning is indisputable. 


But the disadvantages are too great to permit use of such 


point asphalt production, 4s 
7, 9, and 10, 
[he arguments in favor of these three principles are 
vitally important that it would be folly not to make use 
of them. The argument from here on will be with th 


a type of still for high melting 
will be shown when discussing principles Nos. 


facts in mind with proof of them to come later. ~ 

It is not enough to prove that the diameter-height ratig 
should be small. The problem to so!ve is, what are the 
practical limits, up and down? 

The greatest I ever heard of in use was one to four, with 
which I had some experience in Russia a couple of years ago, 
In Baku they had a series of eight vertical oxidizing still 
6 ft. dia. by 24 ft. high. They were without means fo 
mechanical agitation and outside fire heating. They were st 
up on foundations in a cascade arrangement, causing first 
still to be four or five ft. higher than the last one. Th 
charging stock came into the first still at a temperature of 
about 400 deg. fahr. from a near-by vacuum pipe-st.ll unit 


They started out with the gravity flow line six ft. from 
the top of the stills but soon lowered it first to eight, then 
to ten ft. because of abnormal “puking’’, mechanical entrain- 
ment losses and frequent plugging-up of vapor lines. To my 
last knowledge, the ten-ft. arrangement was working al 
right. There was then with this type of still, charging stock, 
etc., an apparent practical limit to maximum liquid depth 
of 14 feet. 

At this point a digression is made for reference to and 
explanation of, Fig. 13 and Table 5. They illustrate and lis 
the chief characteristics of eight vertical stills of various 
diameter-height ratios. 

All calculations are based on Plant No. 1 operating tt 
sults. The figures on the 10-ft. x 10-ft. still are the plant 
figures under the actual conditions of charging stocks, fin- 
ished products, etc., as set forth in Articles 2 and 3. Fo 
all other stills it will be seen from the figure and table that 
| have assumed the same operating conditions as prevailed i 
Plant No. 1. i 
assumption. Since there are no other mechanically agitate 


This, it seems to me, is a logical and fat 


continuous plant data available, it was, in fact the onl 
thing to do to arrive at a scientific, as opposed to an empl 
ical, solution of the problem. In other words, for a determ: 
nation of practical limits of diameter-height ratio two 4 






The PETROLEUM ENGINEER 














1 of 
larg. 
) the 
halt 

and 
Cness 


such 
MN, as 
d 10, 
re so 
C use 


these 


ratio 
4 the 


with 
$ g0, 
stills 
is. for 
Te set 
y first 
. The 
ure Of 
unit. 
from 
, then 
train- 
To my 
ng all 
stock, 


depth 


ro and 
nd list 


various 


ng re- 
> plant 
\S, fin- 
- For 
le that 
riled in 
id fai 
gitated 
e onli 
emptt- 
eterm: 
wo ap 


SINEER 




















proaches are possible; the way I have taken, and the actual 
building and operating of several continuous commercial 
ize batteries, each composed of a series of stills of different 
diameter-height ratios. For experience has shown that labora- 
tory results are not reliable. A semi-commercial continuous 
pilot plant, built with everything in exact proportion to a 
full size commercial unit, mi®ht be. But this would be costly 
and time-consuming. There are several oil refining companies 
today that do just this when up against new plant design 
problems of similar nature. Other than the considerable cost 
and time involved there is nothing against doing it for 
asphalt plant design work. 

Returning to the Baku stills. Their diameter-height ratio 
was an accidental affair. Due to electrification of oil fields 
they had many old boilers available so they cut out the 
tubes, riveted in new heads, and converted eight of them 
into the continuous oxidizing battery, thus accidentally giv- 
ing them the diameter-height ratio of one to four. 

When I last inspected the Baku battery two years ago, it 
was operating on a naphthenic-asphaltic charging stock of 
practically no wax content, of about 200 penetration and 
400 deg. fahr. temperature. They were producing road 
asphalt of 50-60 penetration at a rate of about 150 tons per 
day. That can be done in a continuous battery of the Baku 
style, dimensions and charging stock, when making such 
low melting point products and having as they do in Russia 
for the domestic market, wide limits on specification require- 
ments. In other words, hour-to-hour uniformity in tests is 
not so important, hence fast running is possible. 

It is interesting and instructive to study the calculated re- 
sults had they deliberately selected other diameter-height 
ratios, as One to two and one to one, but stills of same 
volumetric contents, had made use of mechanical agitation, 
and operated under Plant No. 2 conditions of charging stocks 
and products manufactured. Table 6 gives these figures. 

It will be observed that the three types of stills, Le., 
6 ft. x 24 ft., 742 ft. x 15 ft. and 112 ft. x 9'2 ft., have 
approximately the same cubical contents, and in all other 
respects except two important ones, they are about the same. 

The two exceptions are sq. ft. of heating surface and sq. 
ft. of metal required per ton of asphalt produced per day 
per battery. Since all stills would be fired on their bottoms, 
heating surface refers to this section only. 

For sq. ft. of heating surface, it will be noted the 7'2-ft. 
dia. still has 50 percent more and the 9'/2-ft. still, 100 per- 
cent more, than the 6-ft. x 24-ft. still. 

As with the second item—sq. ft. of metal used—there is 
apparently not a great deal of difference in the three stills. 
This figure, however, is indicative of quite a good deal more 
than its name. It indicates not only the amounts of metal 
required in still construction but equally well, the require- 
ments for brick foundations, insulation materials, construc- 
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TABLE NO. 6 
Chief Characteristics of Baku Type Stills 
D sions | = < Vapor Space Liquid Space Per Battery Sy. Ft. of Sq. Ft. of. Metal 
imensions | = © "iia 

. : sy : nes ie - Heating 
¢ in ZS oa Cubie Feet - Cubic Feet Barrels Bbls. of lons of liiitilines Per er T 
FE Feet ‘Sx & Per = Per Per Chg. Stk. Asphalt — poder 
z. SEs = ; Per Day 

Dia. | Ht. Still Battery Still | Battery) Still | Battery) Day | Hour) Day | Hour Still | Battery Still Battery | Per Bat. 

6.0| 24 x | 100) 282.2) 2,258 | 14.0) 395.8) 3,166 70 7 566 271 | 113 | 42.2) 1.76 | 28.3 228 452.4 3,619 85.8 
1) os) s | 52| 2822, 2958 | 98| 3805| 3,044 | 68.0 544 | 257| 107/399) 167) 442 354 441.8 | 3.534 88 6 
3 9 5 95 3.2 282.2 2,258 63 391.3 3,130 70.0 566 269 | 11.2 | 41.7) 1.74 70 9 567 415.8 3,322 79.6 
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tion labor, and scaffolding. Had I the necessary cost data 
before me it could be demonstrated that considerable savings 
in investment costs could be effected by selecting the sti'l 
of one to one ratio. With the other two the figures would 
be about the same for each. 

With reference to these two characteristics it is worth 
while to look again at Table 5. The 10-ft. x 10-ft. and the 
8-ft. x 16-ft. stills of respective diameter-height ratios of 
one to one and one to two, have practically the same finished 
product capacities of 50 and 52 tons of asphalt respectively 
per day per battery. While the difference in the two stills is 
not very apparent in sq. ft. of metal per ton of asphalt, as 
for sq. ft. of heating surface it will be observed the 10-ft. 
x 10-ft. still has over 50 percent more than the 8-ft. x 16-ft. 
still. 

Since there is necessity at times for fire heating of all 
stills and continuously essential for the first two or three, 
the importance from viewpoint of finished product capacity 
of having available the maximum amount of heating sur- 
face per ton of product output and per unit of investment 
costs, is self-evident. With crude oil shell stills, product out- 
put is directly proportional to total number of sq. ft. of 
heating surface. With asphalt oxidizing stills of the type 
I recommend the proportion is not this great, but it is im- 
portant and must be taken into account. Given a set of 
specific conditions for design work the exact magnitude of 
importance of heating surface per ton of product output 
and per unit cost of investment, may be calculated. 

Incident to the above discussion there is one other point of 
interest about the Baku still. They found by experience the 
apparent critical depth of vapor space was 10 feet. If we 
apply to this still the Plant No. 2 still experience, charging 
stock, etc., we find the calculated critical vapor space depth 
to be 11.14 feet. In this case there is not much of a dif- 
ference between theory and experience. If Baku had been 
making high melting point asphalts the difference would 
have been less because they “puke”, bubble-up, and foam 
more than do the low melting pcint varieties. Since the dif- 
ference that does exist is on the conservative side we have 
here additional justification for assumptions made in prepar- 
ing Table 5. 


From these examples, the arguments therewith and those 
in explanation of principles Nos. 7, 9, and 10, I base my 
recommendation of use of stills of small diameter-height 
ratio. In a subsequent article when we get down to cases, 
1 shall recommend practical limits. 

I admit two weak points: There are given no actual cost 
data to support statements on relative capital investments. 
Secondly, I have assumed (possibly without sufficient ex- 
perience justification) that where mechanical agitation ts 
used great liquid depth as compared to still diameter is not 
important. 


39 












Pipe-End Cutting 
by Machine 


OR many cutting operations, the desirability of doing 

the job with a mechanically guided blowpipe is only too 
apparent. In the case of trimming pipe-ends this is especially 
true because almost any method of joining requires that ends 
be cut even and either square or at an accurate bevel. When 
the correct cutting machine for unusual or special work does 
not seem to be available, getting the work done accurately 
and economically may present somewhat of a problem. 

How a pipe-cutting job was handled by a contract welding 
shop in a large Pacific Coast city will suggest how other cut- 
ting problems may be solved by simple alteration or adaptation 
of existing machines. 

The water department of this city had taken up a good 
many miles of welded 36-in. and 44-in. steel water pipe and 
wanted some of it re-laid. Hand cutting blowpipes had been 
used to take up the line and since cuts had been made through 
the welds, it was necessary to trim the ends of all of the 
lengths to be re-laid. 

The specifications called for very close tolerances in trim- 
ming ends square with the axis of the pipe. The welding shop 
getting the contract for this work realized the desirability of 





trim 44-in. diameter pipe 


making these cuts by machine rather than by hand. Consulta- 
tion with the manufacturer supplying their oxy-acetylene 
equipment indicated that while the several different machines 
available for cutting pipe ends were all designed for smaller 
diameter pipe, one type could be readily altered to accommo- 
date the large pipe. 

This machine*, a portable one intended for cutting and 
beveling pipe ends from 8 to 24 inches in diameter, grips the 
pipe from the inside by means of three expanding arms, as 
can be seen from one of the accompanying illustrations. These 
arms are mounted on the central shaft, which also holds the 
rotating mechanism. 

In operation, the shaft with the arms retracted is set into 
the end of the pipe to be cut. The arms are then quickly 
expanded against the inner wall by means of a crank handle 
situated at the front end of the shaft. These expanding arms 
were of course too short for the 36-in. and 44-in. pipe. 
Lengthening the links that form a part of each arm easily 
took care of this difficulty. 


*Oxweld Type CM-7 Pipe-End Cutting and Beveling Machine, manufac- 
tured by the Linde Air Products Company. 
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Hand cuts originally necessary when taking up pipe are replaced 


by smooth machine cuts 


The main arm for supporting the cutting blowpipe from 
the central shaft was likewise too short for 44-in. Pipe, since 
the usual manner of cutting requires that the blowpipe be 
entirely outside the pipe. By mounting a machine-cutting 
blowpipe so as to cut from the inside out, it was found thy 
the main supporting arm was long enough. The accompanyiny 
illustrations show this set up. - 

Once the cut was started, the blowpipe was put in motion 
by turning the crank at the side of the main shaft, Thi 
revolves the cutting blowpipe and supporting arm entire 
around the main shaft, which is stationary at all times, Th 
precision centering of the main shaft inside the pipe, and th 
general accuracy of the machine was such that the trimmin 
done on the water pipe was very satisfactory and entirely me 
the specifications. 

On steel of this thickness machine cuts are frequently mk 
at twice the speed of hand cuts which would have been is 
this case necessarily slow because of dirty material and w 
favorable position of cutting. Eoconomy of time and gasesi 
in proportion, to say nothing of the greater evenness ant 
squareness of the cut edge. 

On the Pacific Coast job Linde pipe-end cutting machine 
were used for the first time in cutting large diameter pip 
from the inside, rather than from the outside. This adapabilit 
is a feature that greatly increases the utility of the pipe-ei 
cutting and beveling machine. 
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With the ends cut smooth the pipe is ready 
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Half a century of knowing what the oil industry 
needs—and giving it to them. Half a century of mak- 
ing the most dependable pipe wrench an oil worker 
could buy... 

Today the mighty, new Trimo-Alloy pipe wrench 
made entirely of drop-forged alloy steel combining the 
eY strength and safety of chrome, molybdenum, manganese 
and nickel steel. 











If you want unquestioned safety, strength 
and long life stick to Trimo-Alloy. At your 
supply dealers. 


TRIMONT MFG. CO., INC., Roxbury (Boston), Mass. 
50 years of leadership in pipe tool equipment 
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Modern i| Terminals 


URING the last few years there have been very little to reduce friction loss and economize on horsepower is unw 

new developments in marine oil terminals, other than ranted. Gasoline, and now also oil, are usually shipped wif 

perhaps the off-shore loading type, of which there are a few _ centrifugal pumps; for a very heavy crude a screw or recip 

examples on the Pacific Coast. It may be of interest, however, cating pump was used, but developments in the centrifug 

to review briefly and discuss some of the points that go to type have been such that they can handle practically 

make an efficiently handled plant for the loading of petroleum heaviest oils efficiently. The design of the pump manife 
products. should have careful thought, taking into consideration thé 
In dispatching cargoes of oil, the first consideration at the product to be shipped and also the marketing probabilities 
terminal is to get the tanker loaded with the utmost dispatch for the future, with space for extra lines allowed and als 
and on her way again, and to achieve this end, of prime connections whereby a hurried and temporary tie-in can be] 
importance are the pumps and shipping lines. In handling made; this was forcibly brought to mind some while ago when 
gasoline and non-viscous oils, the problem of line friction is heavy tanker loadings were scarce, and there was a demand 
comparatively slight,and the necessity of unduly large piping _ for gas oil and kerosene for the Orient, to go in the deep tank 
and the double bottom of freighters. These 
ships did not have the usual 8-in. or 10-in, 
connections that tankers had, and in many 
cases the dock did not have a line suitable 
for these products, but where it was poe 
sible in some terminals it was an ine 
pensive matter to run a 4-in. dock line, a 
a temporary expedient, and tie in to the 
pump manifold at a convenient location, 
using a standby or small bunker oil pump. 
In loading gasoline, 4000 to 6000 bbl. an 
hour is considered a very fair loading, m 
fact the average tanker officers do not catt 
to take it any faster on account of the 
hazard of vapor pockets in the tanks. 0! 
course in the pump house there should be 
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Tank suctions with Victaulic couplings 1 
take care of movement 


(Courtesy Ducommun Corporation, 
Los Angeles, California) 
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ERRICKS-PUMPING EQUIPMENT 


You can't deceive the man who has operating costs, in black and white, before hir 
When he says Moore Portable Rig Fronts are economical, it means something. Importar 
reasons for this economy are: (1) They are strong, easily operated units that drill, pum, | 
and clean out wells up to depths of 6500 feet with all the satisfaction of a standard ri 
front; (2) They may be operated with a motive power unit which is already available 
(3) They save the cost of permanent foundations; and (4) They are moved from we! | 
to well with great facility. Write for a bulletin giving details concerning Moor | 
Portable Rig Fronts—equipment that pleases cost accountants as well as operating mer | 


LEE Cc. MOORE & CO. INC. —Tulsa: Pittsburgh: Dallas - Houston - Henderson - Kilgore - Longvie 
Midland - Odessa - Pampa » Wichita Falls, Texas: McPherson + Russell - Wichita, Kansas. Stocks in all active field 


C with chain driven bull hoist Type C intact, being moved | Type B, with tug rim for bull wheeldrive Type B, front view Type B, rear | 
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Foamite dual-powder house, 

























































































a spare pump of similar capacity, that can be used in case 
of a breakdown or for loading a barge if necessary. The same 
can be said of the fuel oil pumps, but here it is a good plan 
to have a small one of say 2000-bbl. capacity for bunkering 
and barge shipments. Bunkering is a fairly profitable line if 
a barge is to hand, as it saves the steamer, if not a tanker, 
from coming to the oil dock, and can be bunkered from the 
barge while loading and unloading cargo. At one time there 
was quite a lot of time taken in making provision for the 
draining of lines, but nowadays most terminals are run with 
wet lines—in fact they are never drained except in case of 
an emergency—so all that may be considered necessary is 
to have a connection at the lowest part of the piping whereby 
a drain line can be run to some small pump, such as the 
general service pump. In the case of wet lines, care must be 
taken that a relief valve with return to a tank or other 
receptacle is installed, for in hot weather there is considerable 
expansion of the oils in the line, more especially in the case 


of gasoline. 


In the Hancock Oil Co. terminal at San Pedro there is a 
general service pump, reciprocating type, that has a rather 
complicated manifolding, but is used to drain lines, 
sump pit, ballast tank, separator, pump water to 
tank tops, pump oil into foundations when needed, 
and also to bunker fish and other small boats. This is 


a Worthington pump, motor-driven, explosion-proof 
type, and has proved its worth many times over; 
it can also be used if needed in loading small tanks 
from truck and trailer in the case of small shipments 


of gas or Diesel oils of special gravities. Another very 
great service that a force pump is of value for is in 
the case of the ship’s lines that have a plug of con- 
gealed oil in them; this pump can be turned on long 


enough to remove this plug and clear the way for 


the low head centrifugal pump. 


At the dock is where efficiency in design helps out, 
the size and type of hose must receive great con- 


sideration, and also how it is handled. 


There are several types of oil docks, perhaps the 
most common and economical both from a construc- 
tion and an efficiency angle is the ““T” head dock with 


"18° Fender Log Chain to Stub Pile 


a ramp leading up to the main deck from the center. 


A 400-Ib. loading is sufficient for most purposes, and 
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on Lines to Tanks € Docks 

AT feed ron general arrangement 
x ui é the accompanying sketch gives a good idea of 
| ne th small dock that is very stiff, and suitable for an 
9"Swing Check: 5 | average harbor condition. There should be dolphins 
Lr] aati Tl ok | of at least 11-pile construction at either end, thes 
§ iY Duomixers || $= |] _ usually take care of the first impact of the sh 
ny SS | 88 © coming in, and have the mooring lines made ri 
8 fee 2 | to the center pile. A cat-walk connects these dol 
| +) zt & | phins to the main dock so that a man can easily 
4"Water Cantral Valve | get out on them to catch a heaving line, 
‘ a Some larger terminals have docks with two o 
U1 three approaches or ramps whereby two or mor 
iF ships may tie up at a time. In either type of doc} 
a ! the loading lines should be on the far side of the 
[ | Connect to City Waker | deck away from the ship, in order that the hos 
 ® ” can have a free travel and obviate the danger of 


kinking through too sharp a bend. These lines are 

preferably suspended below the level of the deck 
on stringers or, better still, carried on pipe hangers, so tha 
they are in no case attached firmly to the dock, and any move. 
ment of the dock is not taken up by piping and thus throwing 
a strain on it causing it to fracture. 

At convenient locations risers are brought above the deck 
level with a valve and an ell for attaching loading hose. This 
riser is furnished with a vent, and also a connection for blow. 
ing air into the hose with the valve closed, to empty it on 
completion of loading. ; 

Suitable derricks or masts are placed so that the hose can 
be expeditiously handled. The blocks and indeed all equipmem 
here should be of the very best quality, ball-bearing ste 
pulleys should be used throughout and good quality steel 
cable sufficiently strong to carry the size of hose that is to be 
used. A gaff derrick is commonly used, well braced, care being 
taken that the bracing guys do not foul the hose lines; one 
set of blocks handles the hose while another lowers or raises 
the gaff. Hose should be of what is known as suction and 
discharge type, which is of sections of rubber and canvas, 
with a coil steel lining to give added strength. There is also 
a hose on the market with an aluminum alloy coil spring 
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Wherever you are... 
Whatever your problem 
there's a LUFKIN 


to suit! ! 


Associated Oil Company, Ventura, 
California. Lufkin TC 2-41 Unit with 
Lufkin auxiliary equipment. Note 
mountain in background. This in- 
stallation is situated on the side of 
the mountain to which a special road 
was built. 


Portability - - Adaptability 
“7 Compactness - = Prime LUFKIN Characteristies 


“Difficult pumping jobs” were eliminated from the oil-man’s vocabulary when LUFKIN 


entered the picture. 
The portability — adaptability and compactness of the Lufkin Unit has lowered operating 

and installation costs in every type installation, particularly “mountain-side” and ‘“Over-water™ 

locations and many other heretofore “difficult” ones. 
It is our business to know what would probably trouble you to plan. Why not let “Lufkin” 

worry about your pumping job. There will be no obligation in asking us to plan your pumping 

program. 


Lufkin Foundry & Machine Co., Lufkin, Texas, branches in Houston, Dallas, Tulsa, Los Angeles, Henderson, New York 


LUFRIN 


Jury, 1935 45. 


















that is considerably lighter and easier to handle. In order to 
reach to the average tanker’s connection a 50-ft. hose is 
sufficient, usually made up of two 25-ft. lengths, between 
these a universal fitting made up of two swing ells will add 
life to the hose, also small buggies on castors fer moving the 
hose about the dock, add to the efficiency in handling it. As 
far as size is concerned most operators favor an 8-in. hose or 
even a 6-in., but larger sizes are awkward to manipulate, and 
there is little to be gained by their use. A smaller hose, a 4-in., 
is also needed for barging and small shipments, of course two 
are needed at least, as a gasoline hose can never be used on 
black oils, and once soiled must stay so. In older terminals 
the hose is raised by means of a hand winch on the mast, but 
this is a very slow and inefficient method. A small Ingersoll 
Rand contractors hoist fixed on a stand whereby the lines can 
be led to it from the mast makes a good installation; this is 
worked by air, and if there is a wet Foamite system the air 
compressor that goes with it can be utilized for this service 
as well as for supplying air for other purposes at the dock. If 
electricity is used the motor must be vapor- and explosion- 
proof, as there is a fire hazard when loading gasoline that can- 
not be overlooked. 


Lighting of the dock is another controlling factor. To get 
the best results, if one is not acquainted thoroughly with 
lighting engineering, one should use the services of the utility 
company supplying the power, who have a specialist in this 
line, and are generally willing to advise on the lighting system. 
An indirect system of lights is now prevalent on most docks, 
with a portable light on a trolley that can be run around the 
dock; this is very useful when making small shipments to 
barges and fishing boats as it is not necessary to run all the 
lights, but to use the portable, focussed onto the boat con- 
nections. The fire prevention system is a very important item 
at any dock, and to get the maximum effects it is well to 
work with a reliable firm engaged in this type of engineering, 
for they are usually conversant with all the local ordinances 
and rules of the port, and their recommendation will pass 
these authorities. The wet Foamite system, consisting of a 
two-solution installation, with expensive pumps and mixing 
arrangements, is fast being replaced with a dry-powder in- 
stallation; no pumps are needed, the powders, in case of fire, 
are dumped into hoppers that operate on city water pressure, 
provided it is sufficient to meet the local fire laws. The Foamite 
Dual Powder System is an elastic installation whereby fire risk 
may be taken care of in the event of future expansion of the 
plant, by the addition of another unit and more powder. The 
amounts of powder required vary 
according to the nature of the oils, 


mum output of the pumps, and should be of good quality 
pipe. Electric fusion weld piping has met with considensll 
success, being less expensive than seamless; it has ; 
tests, stood up to the latter type,and is being used a great d 


» On aCtyal 
zal, 

In gasoline lines great care must be taken to see that the 
piping is absolutely clean before being installed, as it does aie 
take much oil or other foreign matter to put a tankfyl of 
gasoline off color. The popular practice is to weld Practically 
all piping, and in this connection where there is low head 
light weight pipe or casing can be used; however, a stub a 
be welded to the end where there is a connection, this stub 
being standard pipe to take care of the flange. 

Expansion and contraction must be figured out and taken 
care of. There are several types of fittings that can be used, 
such as the Victaulic coupling, which experience shows wil 
take care of all the expansion, when inserted at proper inter. 
vals. This fitting has considerable play for lateral movement 
and can be used for a swing at the tanks, where there is con. 
siderable movement due to loading and emptying, and also x 
the dock to care for shock caused by tide and impact of the 
ship in windy weather. 

In the tankage space all valves shculd be of steel, as q 
fracture of a valve may mean a serious loss of product with 
a serious fire risk. If not of steel, two valves should be used 
with a coupling between them, in the event of the far one 
breaking through strain the one next the tank can be closed, 
On gasoline, a lubricated plug cock is the best protection. 

Where the refinery is a long distance from the terminal, and 
hot oil cannot be received, it is well to have steam available 
whereby it can be run into coils in the oil tanks, and thus 
make the cil easier to pump, some refineries, however, when 
not too far away, can arrange to pump in hot oil as needed, 
so as to deliver it at the ship at as high a temperature as ig 
allowed for easy handling; also when there is steam available 
it can be supplied to the ship for running auxiliaries; this 
however is not a necessity, but should be embodied in 4 
modern terminal. 

The location of the boiler plant must be away from the 
main storage, and in many cases harbor rules require it a 
far from the water as possib!e. In one terminal there is a small 
heat exchanger that the oil goes through before it enters 
the tanks, this is more economical than using the tank coils, 


“VAREC” APPROVED TANK EQUIPMENT STANDARDS. 


: *. . o ALL AL |UM ALUMINUM LIQUID SEAL 
tank roofs, proximity of tanks, CONSERVATION VENT VALVE. __ SAFETY ‘VENT VALVE sarety VENT VaLve 
NOTE FiGURE 20. SINGLE OUTLET. FIGURE 24, SINGLE OUTLET FIGURE BO CAST IRON 


etc., but as a general rule not less *VARECY WAS THE OMY 
than four lb. of powder should be 


used per sq. ft. of oil surface. 
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There should be a portable fire 
wagon on the dock, with at least 
200 ft. of fire hose that can be tied 


into the nearest Foamite header, ne Sane Sa, 
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(Courtesy Vapor Recovery Co., 
Compton, Calif.) 
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THE HIGH COSTS 
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. kind of Diesel-electric power quickly pays for itself on any location 
where water is scarce or where natural gas is limited or not available. 
Draw works, rotary table, mud pumps — all can be driven safely, smoothly, 


dependably, and at minimum expense. 


One company has been using a pair of Cooper-Bessemer Diesels for Diesel- 


Pa (-Ya terome lal fate MET LMR CoM Lal -MoLi-MILUigel (to MMcol@ulele-Mislol Moll mn Z-tol ee 


Cooper-Bessemer engineers have made a most intensive study of the operating 


characteristics of Diesel A. C. and D.C. drives, also Diesel direct drives. The 


very latest records are available to you. 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


640 Eost dist Street 201 East First Streer Magnolia Building 25 West 43rd Street 225 Crockett Street 505 Esperson Building 


< Co 
Los Angeles, Calif bIViCteME@) dielireliils Dolias, Texas New York City Shreveport, Lo Houston, Texas 


A Cooper-Bessemer 300 H. P. 
Type FP six-cylinder Diesel en- 
gine with atmospheric relief in- 
jection system, radiotor and 
direct-current generator, all 


mounted portably on sub-base 





for Diesel-electric drilling 





Juy, 1935 














provided the oil does not have to be stored too long before 
being shipped. The heat exchanger is placed at a point outside 
the fire wall, where the refinery lines enter the plant. 


Lately, the use of welded steel tanks has become more 
prevalent, in fact there are some in use that have not a rivet 
in the entire installation. With welding perfected to its present 
stage, the possibility of leakage is small, as during construction 
every seam is tested by means of a nipple welded between the 
laps through which air is applied and soap water run all round 
the work. Tests are made at intervals; of course there is always 
the human element present that might mean a faulty weld, 
but close inspection, and if necessary an x-ray, of all or any 
joints has reduced this hazard to the minimum. 

Venting of tanks has been vastly improved of late. Tank 
vents are now fitted with spark arresters, and also a snuffer 
that is controlled from the ground. In a large tank farm a 
vapor recovery system is often used, and where there is much 
gasoline such an installation is warranted. The vapors are 
picked up by a common header, and carried outside the plant, 
and piped away or treated right there for the gasoline re- 
covery. The Vapor Recovery Co., of Compton, California, 
has specialized in this work, and have made many such 
installations. 

Tank foundations is a broad subject that cannot be more 
than lightly touched on in a general way. In and around Los 
Angeles Harbor most of the marine terminals are on made-up 
ground, and the treatment of foundations is a serious problem. 
There are cases of piling foundations that have held up very 
successfully, others not so much so, on account of the piles 
tending to work up. One scheme has proven successful. It 
consists of sheet-piling a circle some 20 ft. more than the 
diameter of the tank to about 4 ft. below grade, then excavat- 
ing out this space, and filling with decomposed granite, the 
whole in turn kept in place by means of a steel ring of 1/2-in. 
plate well painted, and superimposed on the sheet piling. The 
decomposed granite was well worked and rolled, and a small 
pad suitably reinforced carried the weight of the tank. The 
tanks were slowly loaded, all piping was temporarily carried 
on wood piers so that as the tank settled the height of the 
piers was lowered to suit the new elevation. These tanks 
settled very evenly, about nine inches being the maximum 
for a 60,000-bbl. tank; of course, there is a movement 
between a full and empty tank at all times, this being taken 
up by means of swings and Victaulic couplings. 

A new type of foundation is being built to stand a full 
fluid pressure inside a cut-off wall, but so far no tests are to 
hand, so it is impossible to discuss this type beyond the fact 
that it is a concrete cut-off wall with a fill inside of it. Fire 
walls are of standard construction, the design depending on 
the soil foundation, and the capacity of the tanks. 


The method of handling oil and gasoline into the terminal 
from the refinery varies, mostly the terminal is constructed 
to carry the entire supply for several cargoes, where the 
refinery is near by, often it is pumped into smaller tanks at 
the dock, for gauging purposes, and so pumped by the ter- 
minal pumps to the tanker. In some of the smaller docks it is 
brought in by truck and trailer, and dumped into a header 
that leads to the pumps, from where it is sent to the tanks. 
This method is somewhat slow, but where a terminal is 
receiving oil from various sources it works out well. Where 
centrifugal pumps are used care must be taken that no air 





Vapor recovery and fire prevention standards as applied 
to single large tanks 


(Courtesy of Vapor Recovery Co., Compton, Calif.) 
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gets into the lines, for this is likely to occur where the 
tank empties ahead of the trailer and a “shot” of air gets j 
before the operator has time to close the valve. The ig 
Neilan Regulator Co. has developed an air relief valye 
takes care of this and automatically closes the valve when the 
load has been dumped from the tank truck or trailer. 

Probably the latest developments in loading tankers wher 
there is no harbor available and the refinery is near the pea 
is the off-shore type of terminal. Briefly, the oil js pumped 
to tanks elevated above the ocean and the oil flows by gravity 
through an underwater line out to the anchorage, where the 
line is attached to a heavy rubber hose, the other end of which 
is attached to a buoy. The tanker is moored to several buoys 
around the hose buoy, and picks up the hose and connects 
to the ship connections, the underwater line at all times being 
kept full of water. When loading begins the water is forced 
out of the line, and when completed it is filled again, Usually 
there is an extra line of smaller diameter laid alongside the 
main line and connected at the sea end, to dispose of the oil 
in case of a leak by forcing the oil from the lines and back 
through the smaller one to the storage tanks. 

Owing to the difference in elevation between the tanks and 
the ship the flow is sometimes such that an extra large hose 
of 10-in. or even 12-in. diameter is used for loading ship; 
by this means it is possible to load out very much quicker and 
cheaper than the ordinary type of harbor terminal. Marine 
terminal design and construction have not undergone many 
fundamental changes of late; many new methods of effecting 
a saving have been brought out,-some good, others as yet in 
their experimental stage. With business conditions as they 
are, firms are not inclined to venture into the expense of 
trying new “gadgets”; however it is to be hoped that as bus- 
ness improves many worthy inventions may be given a fair 
and practical trial under working conditions. 














TO RECOVER VENT GAS, EQUIPMENT MUST DEPENDABLY OPERATE aT 
AEQUIRED PREDETERMINED SUPER-SENSITIVE PRESSURES - PRACTICALLY ATMOS 
PHERIC. THE LEEWAY FOR PRESSURE DROP A.LOWANCE BETWEEN REGULATOR 
UMITS ANO TANK, UNDER MAXIMUM FLOW, CANNOT EXCEED THE DIFFERENCE 
BEI WEEN THESE LIMITS PLUS WEIGHT OF GAS IN CONTROL COLUMN &ND 
OPENING PRESSURES OF THE SAFETY VENT VALVE 

REDUCING FRICTION THROUGH ALL FLOW AREAS TO A MINIMUM, SELECTION 
AND INSTALLATION OF PROPER EQUIPMENT T 
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Behavior of Cement Grouts Under 


Oil Well 


ORTLAND CEMENT is a common and universally used 

building material. Its performance in concrete can be 
fairly definitely predicted if the brand of cement and at- 
tendant conditions of fabrication are known. Federal, state, 
university, and private laboratories are continually engaged 
in elaborate research programs to determine accurately the 
various properties of portland cement and its behavior in 
concrete, or sand mortar. 

Comparatively little has been done (or at least published) 
on the determination of the properties of neat cement pastes 
containing sufficient water to make a pumpable fluid or the 
effect of different well conditions on the 
behavior of this fluid. In cementing a well 
it is still largely a vague conjecture as to 3" 50 


Conditions 


under conditions reasonably close to those conditions under 
which they will be used. 


Effect of Mixing Water on Strength 


It has long been known that excess of water in concrete 
is harmful to strength; that other things being equal and 
staying within a workable consistency, “the strength of con- 
crete is inversely proportional to the quantity of mixing 
water used.” 

The setting and hardening of cement is accompanied by 
hydration and hydrolysis of the cement compounds; if water 
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exactly what condition the neat cement 
will be at one day, or one week later; and 
if failure occurs: is it the fault of the 
cement, placement of the cement fluid, 
or uncontrollable conditions inherent in 
the well? 
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Both the American Society for Testing 
Materials and the Federal government 
have adopted standards and methods of 
tests for portland cement based on nor- 
mal consistency—about like stiff mud— 
and strength tests are made on a cement- 
sand mixture. 
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While there is some relation between a 
cement-sand mixture at normal consist- 
ency and a neat cement fluid thin enough 
to pump, the relation is neither exact nor 
consistent. To develop oil well cements 
having the most desirable properties for 
oil work the cements should be tested 
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is not present these reactions cannot proceed and no gain in 
strength will result. An average cement will require about 
20 percent water for its complete hydration but 20 percent 
water* is even jess than normal consistency and only about 
half the water necessary to thin the fluid enough to pump. 
All the water in excess of the quantity necessary for com- 
plete hydration will evaporate, leaving void spaces, or will 


remain entrained as capillary water physically held, 
contributing tiny spaces with no mechanical 
strength, and thus weakening the mass of hardened 
cement grout. 

Graph No. 1 (Fig. 1) shows the weakening ef- 
fect of excess water both on tensile and com- 
pressive strength using an oil well cement in tests; 
similar, but lower strength results, can be obtained 
with an ordinary portland cement used for build- 
ing purposes. 


Temperature Effects on Fluidity 


Temperature affects the workability, or consist- 
ency, of a water-cement paste. A cement that 
pumps easily with 40 percent water at 70 deg. 
fahr. or 80 deg. fahr. becomes stiff and difficult 
to work at 180 deg. fahr., and more water will 
have to be added to it to bring it to the same state 
of fluidity as it was at the lower temperature. 

In Graph No. 2 (Fig. 2) the consistency is 
denoted by the slump, or fall of paste, contained 
in a cylinder with open ends when the cylinder is 
removed vertically. 

In deep wells where high bottom-hole tempera- 
tures are encountered, not only is the setting time 
hastened but the cement grout is stiffened and 
moves with difficulty. 





*All water percentages used here refer to percent of the weight 
of cement used. 
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While the cement is being pumped into the 
and back up between casing and wall it is ti 
with too great a velocity to set-up, but the te 
temperature increasing the stiffness of the pie. 
and the large surface friction to overcome Pe i 
with the hydrostatic head of the heavier ian 
grout on outside of casing toward the end of . 
cementing job, may cause difficult work for the 
pumps in some deep well jobs. 

If the trend towards deep well production con 
tinues, high temperatures will become more * 
mon and receive more consideration; multiple-st, 
cementing, and the use of temperature-resisting 
cements and reagents will minimize the effects oj 
temperatures. 


Effect of Cement Fineness 


Like most powdered materials, portland cemen: 
is made up of particles of varying size; some par- 
ticles as coarse as 100-mesh size, others are almos 
sub-microscopic in size. The particle size de. 
termines the surface area and since water can only 
enter the particle at its surface, by decreasing 
particle size (increasing surface) a cement be. 
comes more reactive, setting times and hardening 
rates are accelerated. For this reason high early 
strength cements and most oil well cements ax 
finely ground. 

Graph No. 3 (Fig. 3) illustrates the effect of 
cement fineness on compressive strength. It shows 


the effect of fineness on setting times. 


The quantity of mixing water required to attain a cer. 
tain consistency increases with fineness of cement becaus 
larger surfaces require more adsorbed water, leaving less free 
water to contribute to mobility. 

Where quick-setting occurs due to high well temperatures 
it appears logical to use a coarse-ground, slow-setting cement. 
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FOR BUILDING UP YOUR STACK 
OF CHIPS THROUGH SAVINGS... 


BECAUSE PUMPS ARE OPERATED MORE EFFICIENTLY 
AND MORE ECONOMICALLY WHEN EQUIPPED WITH 


MISSION VALVES AND MISSION PISTONS 
ECONOMY PROVEN THROUGHOUT# WORLD 
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HUMBLE ROAD @ HOUSTON, TEXAS 


Mission Slips . . . Mission Valves . . . Mission Pistons . . . Mission Piston Rods 


SOLD THROUGH SUPPLY STORES EVERYWHERE 
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Fig. 5 


High pressure decreases the size of 


cement grout test pieces and their pore 





space, and therefore, their density jn 
creases, as the results in Table 1 idles 
If the high pressure has decreased pore 


space it is reasonable to expect ; 
Pp EXPect it to have 





| C— bility. In fact it appears very doubtful jf 


— a beneficial effect by decreasing permea 


the high pressures prevalent in deep wells 
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can contribute to cement failure at all by 
affecting strength, setting times, or per- 
meability. 

Other tests made here but not shown 
on graphs indicate that: 























Permeability is decreased by fineness of 
cement at 70 deg. fahrenheit. 
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Strength and permeability tests made with coarse cement 
indicate that these properties are not harmed by coarseness 
if the temperature is high enough. 


Effect of Pressure on Neat Grouts 

Possibily one reason why so few tests have been made on 
cement grouts stored under high pressure is that of the dif- 
ficulty of attaining, and maintaining, the pressure over 
periods of time. Very small quantities of water leaking from 
a closed receptacle, under high pressure, lower the pressure 
considerably. 

Graph No. 4 (Fig. 4) shows that at high temperatures 
and high pressures the compressive strength is greater than 
where high temperatures and no pressures are used. 

The crossing of one- and three-day rest period lines is due 
to the accelerating effect of high temperature on one-day 
compressive strength as this happens where no pressure is 
concerned. In all the tests we have made at elevated tem- 
peratures where the three-day strengths fall below the one- 


7) Permeability is decreased by increasing 
temperature of storage. 


TABLE | 
Apparent specific gravity of hardened cement grouts, 
using 4.73 gallons per sack, or 42 per cent mixing water 
(actual per cent water of total mix = 29.6 per cent), 


No 2000 Lb, 
Storage _ Pressure per sq. in, 
Test at 24 hours - - - - - 2.017 2.044 
Test at 4 days - - =- = = 2.020 2.055 
Test at 3 weeks - - - - - 2.043 2.077 
Test atl month - - - - - 2.044 2.082 
Actual sp. gr. on ground 
dried sample - - - - - 2.29% 2.30* 
Per cent voids by volume - - 18.98 17.67 


*Method accurate only to second decimal place. 


Eprror’s Note: Part 2 will appear next month. 





day strengths, tests at 28 days show a 

respectable gain over the one-day tests. 
At ordinary temperatures cement grout 

hardened under pressure shows a gain in 
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strength at 24 hours, a slight loss in Joo 
strength at three days, and a somewhat 
larger loss in strength at 28 days, as com- 
pared with cement hardening without 
pressure. 





Hollow C4 








Graph No. 5 (Fig. 5) shows that pres- 
sure only accelerates setting times to a 
small extent; this was true for all per- 
centages of water used. 




















c.c. per hour 


One of the main reasons for cementing 
a well is to prevent water invasion: how 
well cement performs this function de- 
pends on how well it resists water per- 





meability. 
Graph No. 6 (Fig. 6) indicates that 
cement grout hardened under pressure is 
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less permeable than grout hardened with- 
out pressure. (Not a true comparison here 
because of temperature differences; how- 
ever, other permeability tests made here 
show pressure decreases permeability). 
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Central System of Separators and 
Flow Tanks for Group of Wells 


By J. C. ALBRIGHT 


HE Shell Oil Company, operating leases in the Domin- 

guez field, California, has standardized on well-flowing 
equipment included in which is a central battery of flow, 
or lease, tanks, to which all lead lines are run. Separators 
are set at the central location, on the grade level instead 
of at the individual well on a high structure. In most installa- 
tions, the separators are grouped around the flow tank bat- 
tery, space being provided for additional separators, as well 
as flow tanks for each additional well completed. 

A standard modified christmas tree is in use, not so elabo- 
rate as in other fields, because well pressures are not high. The 
oil string terminates at the head of the well where a steel cross 
is placed, and lines leading from both arms are fitted with 
high-pressure Kerotest steel valves. The common lead line 
runs to the derrick foundation and both of the lines from 
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the arms of the christmas tree 
connect to it. The flow tank bat- 
tery end of the lead line is con- 
nected to an individual Trumbull 
trap, where the separation of the 
gas from the oil is accomplished. 
Sufficient pressure is maintained 
on the trap to force the oil 
through the liquid-level control 
to the flow tank, and to force the 
gas into the gathering line and 
assist in boosting it to the gaso- 
line plant. 

Each well is provided with two 
500-bbl. flow tanks, one of which 
may be filled while the other is 
being pumped to the pipe line. 
The tanks are protected from 
both excessive pressure and high 
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vacuum by the installation of several instruments that will 
operate if the traps should dump continuously, or the vacuum 
regulators become stuck for any reason. 

A 6-in. header is connected to the two rows of flow tanks 
through which the vapors are removed to the vacuum line, 
and a 4-in. header runs the entire length of the top of the 
tank row, on both sides, where the pressure-regulating instru- 
ments are fitted. The vacuum lines are connected to a termi- 
nal or junction near the center of the battery, where the 
vacuum is controlled and the vapors taken away. Two 
vacuum supersensitive regulators were made by using an 
adaptation of the older gasometers, installed on so many indi- 
vidual pumping engines. 

Two vacuum lines, one a 4-in. and the other a 2-in., lead 
from the junction. Both are fitted with vacuum valves, a 
Davis casinghead regulator for 
each line, and each is connected 
through adequate arms and link- 
age to its separate gasometer 
controller. Two 2-in. lines lead 
from the header to the inner 
chamber of the regulator, so that 
as more vacuum is placed on the 
tanks through the valves, the 


a Left: Standard lead-line and 
‘ well connections on Shell Oil 
Company Reyes 4, Dominguez 
field, California 


Below: Central system of sepa- 
rators and flow tanks on Shell 
Oil Company's Reyes lease, Do- 
minguez field, California 
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Two vacuum supersensitive regulators on the battery of flo 
tanks, Shell Oil Company's Reyes lease, Dominguez field Cat 














suction of the controllers have a tendency to close and shut off 
the vacuum valves. A vacuum of about two inches of water is 
normally applied to the flow tank battery, that amount being 
considered enough to remove all desired vapors without drawing 
in an excessive amount of air. Additional weight arms are pro- 
vided with adjustable weights, which may be moved at will to 
provide a closer adjustment of the operation of the vacuum con- 
troller and improve the sensitivity. 

An additional protective installation against excessive pressure 
or vacuum is provided at the lower end of the vertical line lead- 
ing from the gas header, which is made by swedging the 6-in. 
to 2-inch. At the lower and smaller end of the swedge, ells and 
nipples are used with short pieces of pipe threaded on one end, 
so that when the upturned end of the last connection is filled 


with water, it provides a seal to the tank and an added Protecti 
Nn, 


The idea advanced for the centralizing of the 


ment so placed, than if it were scattered over the lease. 





(Right}—Vacuum and pressure breaker. The lower end of vapor 
line is fitted with ells and nipples, which have been filled with 
water. Shell Oil Company's Reyes lease, 

Dominguez field, California 
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Separators and 


flow tanks is that the lease men can better care for the equip. 


By Placing 


the meters at a central point, the chart changer can work faster F 
and if when changing a chart, he finds that an excessive vacung Eh 
or pressure is on the equipment, it may be adjusted at the time 
without the necessity of traveling from the meter to the flow 


tank, which might be at a considerable distance. 
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(Above) —" BECO” installation 
on flow tank at Shell Oil Com- 
pany's Reyes lease, Dominguet 


field, California 
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What his HORSE meant 


EXAS COMAN 


THE COMANCHE 
“lived on horseback” 

The Comanche of West Texas, according 
to George Catlin, noted traveler among the 
Indians, were the most extraordinary horse- 
men to be found on the continent. 

“Amongst their feats.” he wrote, “there 
is one that has astonished me more than 
anything of the kind I have ever seen—a 
stratagem practiced by every young man, 
by which he is able to drop his body upon 
the side of his horse, effectually screened 
from his enemies, with his heel hanging 
over the horse’s back. . . . In this won- 
derful condition he will hang whilst his 
horse is at fullest speed, carrying with him 
his bow and his shield and his long spear, 
all or either of which he will wield upon 
his enemy, rising and shooting his arrows 
over his horse’s back, or with equal ease 
under the horse’s neck. . . . I found that 
a short hair halter was passed around 
under the neck of the horse and both ends 
tightly braided into the mane, leaving a 
loop to hang against the breast, which 
being caught in the hand makes a sling 

into which the elbow 
falls, taking the weight 
of the body on the mid- 
dle of the upper arm.” 


-his UMIOW WIRE LINES raean 
tothe TEXAS OIL MAN 


Without his horse, the Texas Comanche could never have made 
his long and effective stand on the West Texas frontier. The Comanche 
“lived on his horse”—could be no better than his horse. 


The driller for oil can be no better than his wire lines. We believe 
that is why UNION Lines—built extra-tough by oil men for the extra- 


hard usage of oil field service—have become the /eaders in Texas 
oil fields. 


This photo was taken at Neville G. Penrose & Rowan Drilling 
Company “Kloh No. 1”, Odessa, Texas. Left to right, the men are: 
(In front) Chick Brummett, tool dresser: Paul Critton, driller. (In rear) 
Mike O'Neal, driller: C. H. Cloyd, tool dresser: H. R. Cutlip, Union 
Wire Rope Corp.: D. R. Wilson, Rowan Drilling Co.: Joe Collins, driller. 


UNION WIRE ROPE CORPORATION 


Executive and Sales Offices: 601 Beacon Life Bldg., Tulsa, Okla. 
Factory and General Office: Kansas City. Mo. Branch: Portland, Ore. Warehouse: Monahans, Texas 
JARECKI MFG. CO. MARION MACHINE FOUNDRY & SUPPLY CO. 


LUCEY EXPORT CORP. 
Rocky Mountain Fields 


Exclusive Export Agents 


E. O. CHAPA. Representative for Mexico 
P. O. Box 604. Tampico. Tamps. Mexico 
Stocks at Tampico. Tamps, Mexico 


Midcontinent and 


Woolworth Bidg.. New York 
Eastern Fields 


Broad Street House. London 


UNION WIRE LINES 


The “ULTIMATE LOW COST WIRE ROPE” 








Complete Mud Reclamation 
Plant for a Single Well « 


By WALLACE 


Petroleum Engineer, Los Angeles 


HE high pressures encountered in the deep drilling now 

in progress in the north end of the Lost Hills field, Cali- 
fornia, have naturally caused careful attention to be paid to 
the circulating fluid used when pressure control is obtained by 
the use of heavy mud. Weight material is, of course, added to 
the mud; but since the admixture used will be lost after the 
mud becomes ‘worn out’ unless the fluid is properly recondi- 
tioned, one of the companies now drilling a well in this area 
has installed a centrifugal separator for reclaiming the weight 
material from the waste mud. 

The use of a centrifugal separator with auxiliary equip- 
ment for mud reclamation work has been applied with con- 
siderable success in central plants handling the drilling fluid 
from and to several wells. Such an installation has been de- 
scribed in detail in a recent issue of The Petroleum Engineer.’ 
Due to the high density of the mud necessary for circulation 
in this well and the resultant amount of weight material 
required to obtain the desired weight, it was felt that instal- 
lation of a centrifugal separator to reclaim the weight material 
would be economical although handling the drilling fluid 
from only a single well. Certain formations, of course, take 
some of the mud during drilling operations; but gas-cutting, 
cutting by salt water, and the normal dilution of the mud 


“Modern Methods Employed at Central Field Mud Plant,”’ by J. C. Albright, 
The Petroleum Engineer, p. 99, March, 1935. 
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Two views of the centrifugal separator used for reconditioning mud for a single well in the Lost Hills field, Calif 
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fluid have naturally made considerable waste mud containing 
weight material that would be lost if not reclaimed. 

Until a depth of about 4000 ft. was reached in this pw- 
ticular well, heavy mud alone was relied upon to control al 
formation pressures encountered. The natural mud used for 
making the drilling fluid provides sufficient colloidal proper 
ties and makes a fluid of desired viscosity weighing 80 lb. pe 
cu. foot. Baroid, without any colloidal materials, was usd 
as the admixture and introduced with the mud in quantities 
to make it weigh from 100 to 120 Ib. per cu. ft., the density 
being governed by the conditions encountered. 

The cellar of this well was originally constructed to « 
commodate pressure-drilling equipment and fittings; so, afte 
drilling to approximately 4000 ft., a complete Hydril outht 
was installed. This included the hydraulic. rotary table, dra 
works and a 3-cylinder steam engine as well as packers, wel: 
head fittings and cellar controls. Drilling is now being com 
tinued with flush-joint drill pipe by the pressure-drilling 
method. 

It is still the intention, however, to use heavy mud during 
the entire pressure-drilling operations; but the mud is 10 
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kept at a weight of from 100 to 105 lb. per cu. foot. A Diag 





pressure on the fluid is maintained at from 300 to 400! 
per sq. inch. The mud will continue to be carefully recot 
tioned and reclamation of weight material will be done 
needed and by means of the centrifugal separator in the 
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Providing a Safe Way 
of Controlling Oil Wells 


HE Westcott Xmas Tree Hookup, 
shown here, is factory built and 
tested. 

This hookup offers a safe and eco- 
nomical way to bring in and control 
wells of any depth and pressure. 

Westcott has many designs 1n stock 
from which a selection can be made. 

Special designs can be quickly con- 
structed to meet any condition. 

All Westcott hookups are tested in 
assembly to double working pressure. 
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“SERVING THE OIL AND Gas INDUSTRIES” 
THE CONTINENTAL SUPPLY COMPANY 


General Offices: DALLAS, TEXAS - 


THE CONTINENTAL SUPPLY CO., LTD., 618 Lancaster Bldg, Calgary, Alberts, Canade 

Export Offices: CONTINENTAL EMSCO CO., Inc., 30 Rockefeller Plaza, bee a 

London Offices: Dashwood House, Old Broad Street, London, E. C. 2, 
CONTINENTAL EMSCO S.ALR, Strada Merterten, Meedt, ' 
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The recovered weight material 

and the lighter portion of the 

mud fluid flow by gravity from 

the separator into separate 

tanks. The weight material is im- > 

mediately transferred to a stor- ~ a 

age tank, where it is prepared 
for use in the mud stream 





manner as when mud fluid alone 
was relied upon for pressure con- 
trol. 


Mud Reclamation Plant 


The operation of the plant as 
installed for reconditioning the 
mud fluid is indicated in the ac- 
companying sketch. The spent or 
waste mud is diverted into one of 
the 1000-bbl. tanks illustrated 
and, as it accumulates, is passed 
in 100-bbl. batches to the recla- 
mation plant. It is first thinned 
with water and passed over a 
vibrating screen. This assists in 
washing out any sand and facili- 
tates separation of the weight material from the fluid. It has 
been found, however, that the dilution of the fluid and the 
screening have released any gas from gas-cut mud and for- 
tunately have eliminated any troubles from tenacious gas 
absorption. 





From the vibrating screen, the mud fluid passes to a Merco 
centrifugal separator. Here it enters the top of a rotating 
bowl, where it is immediately subjected to centrifugal force 
and thrown toward the periphery. The heaviest material 
reaches the outermost part of the bowl, where it passes 
through horizontal nozzles into an outer chamber. The lighter 
portion of the fluid is left in the central portion of the 
bowl until it passes out an overflow at the top. From here 
it flows into a storage tank. 

After passing through the nozzles, the heavy portion of 
the fluid enters a dump bucket that is hung on the end of a 
scale arm. A weight is set on this scale arm and keeps the 
bucket from dumping until the fluid flowing into it reaches 
a density that will provide a weight heavy enough to tip the 
scale. Until the fluid reaches this predetermined weight, it is 
re-circulated through the separator. 

When the predetermined weight is reached, the heavy fluid 
causes the bucket to drop, with the fluid passing into a 


Arrangement of equipment used for reconditioning mud 
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trough, which carries it to a small tank, where it is collected 
for pumping into a storage tank. As soon as the fluid entering 
the bucket becomes lighter than the weight required, the 
bucket is raised by the weight on the scale arm. The fluid 
is then re-circulated through the separator until sufficient 
concentration of weight material makes it heavy enough to 
top the scale and be released. 


The density of the heavy material taken from the separator 
can be regulated to whatever weight is desired; and since the 
device is automatic, it will provide a concentration of weight 
material of a given weight until the scale setting is changed. 
In the Lost Hills well, the reclaimed fluid is being taken off 
from the separator at a density of 125 lb. per cu. foot. 


The reclaimed mud from this well has not been desanded. 
There is some sand left in the heavy material taken off but it 
has been found from other installations of centrifugal sepa- 
rators that a considerable portion of any sand contained in 
used mud fluid comes out when the fluid is diluted with water 
and passed through the vibrating screen. There are, moreover, 
two other vibrating screens in the circulating system of the 
well and these probably aid materially in keeping down the 
sand content even in the waste mud. 

The centrifugal separator may possibly be used also for 


used on a single well in the Lost Hills field, California 
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introduction at any point in circulating stream. 














60 








The PeTroLeuM ENGINSER 


. - aa ee ee 


=. =~ 












Sone oS 







As good as when 
first installed ! 


After 4 years of severe 
salt water service in the 


Luling district, Texas 


salt-water disposal line 4 years old and still perfectly good 
A is something new in the experience of operators in the 
Luling district, Texas. That is what was found not long 
ago when a piece of 69g” Duroline Pipe was taken up for 
inspection from a test line in that section. The cement lin- 
ing in this pipe was totally unaffected, having no encrusta- 
tion from the water, and was as firm, hard, and tight as when 
first installed. Naturally this demonstration was of special in- 
terest to all operators in the neighboring area, for unlined 
pipe has usually given trouble within a year, and failed 
entirely within two or three years after installation. 






























Duroline Pipe was scientifically developed for the purpose of 
resisting the destructive action of various waters that rust and 
corrode unprotected pipe metal. The special cement lining 
does not permit corrosive waters to reach the pipe metal and 
therefore no corrosion takes place. Untimely repairs or re- 
placements are avoided, service is made continuous, and 
greater economy is assured. 


Why not put Duroline in your salt-water disposal systems and 
gathering lines and forget corrosion worries once and for all? 


NATIONAL engineers will gladly furnish suitable information 


for any specific purpose or location. Write today for descrip- 
tive bulletin. 


NATIONAL TUBE COMPANY - Pittsburgh, Pa. 


Export Distributors—UNnitED STATES STEEL PRopuUCTS Co., New York, N. Y. 


VATA Mile ‘ftw! Ss /, yprraltin. beh wilting 


| NATIONAL 
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desanding where conditions make 
it necessary. The ease with which 
sand can be taken out rests not 
only upon its quantity but on its 
own characteristics and those of 
the fluid. In many cases, the vi- 
brating screen will provide all 
the desanding action necessary; 
but where it is difficult to remove 
the sand from the fluid, the sepa- 
rator may possibly be utilized for 
this purpose in addition to that of 
reclaiming the weight material. 

There is little colloidal matter 
left in the heavy portion re- 
claimed, so it is generally found 
necessary to add some native mud 
to supply the necessary colloids 
before putting the fluid back into 
circulation. Sometimes colloidal 
properties are supplied from the 
lighter portion taken off during 
separation after it has stood for 
a time in the tank into which it 
is run from the separator. The 
mixture to be used is determined 
by tests and the amount of col- 
loids supplied to the reclaimed 
weight material is governed by 
conditions encountered in drill- 
ing. The system as installed at the Lost Hills well 
is operated by controlled density measurements 
with occasional tests being made for settling. By 
means of a manifold arrangement, the prepared 
fluid can be put into the circulating system at any 
point; also the mud storage tanks can be utilized 


Four 1000-bbI. storage tanks provide ample facili- 
ties for collecting spent mud or for storing mixed 
mud — which may be either new mud or the re- 
conditioned material — at least 1000 bbl. of 

which is kept on hand ready for use 





{ 





tud Starage Tanks Pr 


Reconditioning Plant \ 








The waste mud is diluted with water and Passed 
through a vibrating screen before it enters th 
centrifugal separator . 


as desired for accumulation of waste mud 
tory to reconditioning or for storage of mixed mud 
—which may be either new mud or the recond; 
tioned material—at least 1000 bbl. of which is ke : 
on hand ready for use. 3 

No records have been made available on the 
efhciency of the mud-reconditioning plant in 
single well but it is felt that the saving of the 
weight material has been a real economy. There js 
not, however, complete agreement on the value of 
the reclaimed weight material, It 
: is more generally believed that 
y | the weight material taken out by 
Y the centrifugal separator is satis. 
factory for giving weight to the 
drilling fluid when the proper 
colloidal property is provided 
Yet some feel that an entirely 
new admixture should be used to 
make heavy mud fluid to replace 
gas-cut or other underweight 
mud. 


Prepara. 





Pressure-drilling equipment has 
been installed for completion of 
this well in the Lost Hills field. 
Here can be seen the hydraulic 
rotary table above the derrick 
floor at the beginning of a run 
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A. S. Parks Opens Office 


in Houston 
A. S. Parks, formerly with the Stano- 
lind Oil and Gas Company, has opened 
an office at 1806 Sterling Building, 
Houston, Texas, as petroleum engineer 
specializing in bottom-hole pressure 
surveys, gas-oil ratios, bottom-hole 
water analysis, porosity and saturation 


determinations, and general oil field 


engineering. 





Australia Drills for Natural 
Gas 


Experimental drilling has begun on 
the banks of the Nepean River, New 
South Wales, Australia, on a site known 
as the Mulgoa dome, where scientists 
believe there lies hidden enough nat- 
ural gas to supply Sydney. Drilling 
Superintendent McKillop is a Canadian 
who drilled the discovery well that led 
to the oil developments of Mesopo- 
tamia. The site was chosen by Dale 
Condit of Columbia University, and 
the United States Geological Survey. 








Production Data from Chief. 
Producing Formations, | 
State of Texas 


The Petroleum Engineering Depart- 
ment, A. and M. College of Texas, Col- 
lege Station, Texas, has recently issued 
a bulletin entitled “Production Data 
From Chief Producing Formations, 
State of Texas.” The data presented in 
the report was obtained principally 
from the 1934 Transactions of the 
A.LM.E., Volume 107. The informa- 
tion as tabulated gives an excellent 
comparison between the known pro- 
ducing horizons in the state. 








Took a Stadium for This 
Picnic 

As a sure sign that the depression is 
over, at least for the Axelson Manu- 
facturing Company, more than a thou- 
sand employees and members of their 
families put in a nine and one-half- 
hour day at an outing in the American 
Legion Stadium at Montebello, Cali- 
fornia, Saturday, June 29. This was the 
resumption of annual picnics that were 
temporarily suspended five years ago. 

All the usual features, such as ball 
games, tug of war, fat men’s race and 
horseshoe pitching contest, were sup- 
plemented by extra special events, in- 
cluding candy scramble for the kids, 
cracker and whistling contest for men, 
tie-tying contest for men and women, 
and balloon fights. Punctuating the 
24 items on the program was the high 
spot of the day—luncheon at noon. 
Dancing commenced at 2 o’clock snd | 
continued until 6:30. 
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TYHOTO shows two Shaffer Cellar Con- 

trol Gates. The upper gate has rams 
to close around drill pipe. The lower 
gate has complete shutoff rams. Note 
how compact the whole set-up is and 
how little vertical cellar space it takes. 
This installation is in a cellar at Bel- 
ridge where the highest pressures in 


California’ 


~_. highest pressure 
field believes in 











California have been encountered. The 
gates have never failed the operators 
when needed. 

Below the Cellar Control Gates is the 
Shaffer Spool Type Landing Head in 
which casing is suspended on slips. 
These heads have actually held well 
pressures of over 3,000 Ibs. 


SHAFFER TOOL WORKS 


BREA, CALIFORNIA 
EXPORT —OIL 


vrenege 


HOUSTON, TEXAS 


SUPPLY COMPANY 
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Two offset wells, one of which is drilled on a one- 
acre tract of land originally set apart for a 


county highway 





Kansas 
Provides 








Latest in Lease Litigation 


ANSAS, now holding an important place in the de- 
velopment of new oil fields, is providing the latest 
in lease litigation. 

Oklahoma and Texas have witnessed many legal battles 
over land titles and boundary lines involving many millions 
of dollars. These contested claims have ranged from Indian 
heirs, cemeteries, church yards, river beds, and city parks 
to state lines. Kansas now comes forth with a contest over 
a tract of land set apart for use as a roadway. 

When highways were country roads and bridges were 


TWP. 22 SOUTH RGE.3 WEST. 


supposed to cost money it seemed more economical to detour 
around a stream and over farm land than to bridge the 
stream and follow section lines reserved for roads. It was 
not uncommon for county officials to make satisfactory deals 
with adjacent land owners for a portion of their farm over 
which they would build the road. 

In the northwest corner of a section now in the heart of 
the Hollow Pool in Harvey County, a one-acre tract was 
deeded, years ago, to the county out of the section to be 
used for a road. Oil companies leased and drilled the sur- 

rounding properties. The quarter-section out of 
which this one acre was deeded to the county was 
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leased by one of the major oil companies, on which 
property they now have several producing and 
drilling wells. 

A couple of enterprising individuals, looking 
for a place to “get in the money,” leased from the 
county that section of the section line not used 
for a roadway. Drilling operations were begun. A 
paying producer was brought in and now the 
county is drawing royalty from land originally 
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— set apart for a public highway. 

The oil company holding the lease on the quar- 
ter-section in question started an offset to the high- 
way well. Immediately the people holding the high- 
way location began two more wells that would re- 
quire two more offsets by the major companies— 
thus another legal battle is on. 

Incidentally, the well that has been drilled on 
the county highway is one of the largest wells 
of a group drilled in this pool. 





The two circles near the extreme northwest corner 
of section 20 indicate the two wells shown in the 


photograph 
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The Globe Basket 
Bit can be used 
also very success- 
fully for bringing 
a hole back to ver- 
tical; for coring 
extremely hard for- 
mations ; as a wash- 
over shoe when fish- 
ing for drill pipe 
lost in a rat hole; 
and other similar 
operations. 


This end view clearly shows the 
narrow tapered teeth and in- 
dicates the large size core cut; 
for example, a 714” 

a 12%,” hole, 


core in 








What? FISH WITH A 


Dar recovery from bottom of bolts, nuts, steel splinters 
and other small pieces of metal is an easy and inexpensive 
job with the new Globe Basket Bit. 

Its action is almost uncanny in recovering any kind of 
junk, in pieces small enough to enter the oversize barrel, and 
the results or savings in a single run often are sufficient to 
pay for the tool. 


HOW IT OPERATES 


The Globe Basket Bit is in effect a core barrel which cuts 
a core of enormous size. Narrow teeth on the drill head are 
tapered and bevelled toward the inside, and when rotation is 
commenced all junk is forced to the center of the hole. As 
rotation continues, the Globe Basket Bit quickly cuts a few 
feet of hole around a large-diameter core. The material being 
fished for is carried on top of the core and into the barrel 
past the two core catchers which cease to revolve after the 
dogs have engaged the core. Then by slowly and carefully 
picking up the bit, the catchers will either: 
(a) break off the core and bring it out of the hole 
with the “fish”; or 
(b) the dogs will slide up over the end of the core 
and close under the “fish”, which is then easily 
brought out of the hole. 
The complete operation is quickly performed, and the 
ease with which small pieces of junk are recovered will surely 
earn this tool a place on thousands of tool racks. 





BIT? 


The dogs in the upper Catcher, 
after taking a strong grip on 
the core or on large objects, 

do not revolve with the 
bit head. 





Note how the opening is 
almost closed by the long, 
close-set dogs in the Lower 
Catcher which securely retain 

bolts, nuts or other 


small objects. 


GLOBE BASKET BIT 
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“DRILLING, REAMING LOB\ aNp CORING EQUIPMENT 








Look for this Trade Mark in 
the Composite Catalog 

















GLOBE OIL TOOLS COMPANY 
(Los Angeles County) 


Los Nietos, California, U.S.A. 
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ements of Applied Petroleum 
Pipe Line Transportation 


By C. E. MAIN, SR., Engineer, 


Sinclair-Prairie Pipe Line Company 


FLOW OF 


LIQUIDS 


Article 


PIPE 


12 


IN LINES 


(Part 1) 


HE resistance te flow of liquids in a pipe line has been 

a subject much discussed in the last 250 years. During 
this time several thousands of experiments have been recorded 
in the literature on Hydraulics. None of these experiments has 
escaped being questioned on its accuracy by the many 
Hydraulicians who have undertaken to analyze them for the 
purpose of deriving a formula for the 


Experimental data support the contention that the friction 
head + varies directly as the length / and is independent of 
the pressure within the pipe; it varies inversely as the xth 
power of the diameter d and is inversely as the acceleration 
due to gravity g; directly as the mth power of the velocity 
v; directly as the coefficient of roughness 5; and, the author 

may add, directly as the wth power of 





flow of liquids in pipes. Still, a few are 
being added from day to day with the 


the kinematic viscosity k expressed in 





same question regarding accuracy. 

In recent years most engineers who 
have written on the subject have taken 
their few incomplete experiments, to- 
gether with the plotted curves of other 
experimenters, and have developed a 
new curve of coefficients, which they 
have added to the literature instead of 


This is the first of several articles 
by Mr. Main containing a critical 
discussion of formulae used in the 
solution of pipe line flow problems. 
In later articles, the application of 
the formulae discussed and the 
permissible errors in pipe flow will 


centipoises. 

In developing a formula that will 
fulfill these specifications it must be 
borne in mind that the friction head } 
is independent of the heaviness y of the 
liquid, and that all liquids of the same 
viscosity have the same discharges un- 





. be explained. 
presenting the actual experiments, by siete 


giving the diameter of the pipe; the 





der a given head regardless of the spe- 
cific gravities. 





Such an empirical formula may be 





actual head in feet consumed in fric- 
tional resistances in a given length of line, which is some- 
times expressed as (100s) or (1004/1); the velocity of flow 
in ft. per sec., or the discharge in bbl. of 42 gal. per hr. or 
gal. per min.; and, last but not least, the actual viscosity of 
the liquid at the temperature flowing in the line expressed 
either in Saybolt Universal Seconds or the kinematic viscosity 
in centipoises, together with a description of the material 
and the roughness of the interior surface of the pipe. In 
water flow experiments the exact temperature may be sub- 
stituted for the viscosity. 

The seven elements that enter into the hydraulic flow 
equation may be restated and explained in which: 

h = friction head in ft. of liquid in / distance. 

! = length of line in feet. 

d = diameter of pipe in feet. 

g = acceleration due to gravity (32.16). 

ft = specific viscosity (water = 1 at 68 deg. fahr.) =”. 

k = kinematic viscosity in centipoises, an abstract number. 

It is equal to 100K. 
b = coefficient of roughness of the pipe. 


76 


written in the exponential form as: 
bl kv v™ 
mse «ee ee 
2.. d* 

An inspection of this equation will reflect that if proper 
values are not assigned to the exponents x, ”, and w, the 
coefficient 6 will be made to vary with the diameter, velocity, 
and viscosity. 

Chezy in 1776, presented the first hydraulic flow formula, 
in which he assigned the values of x 1 and » = 2, and it 
was in 1854 when Weisbach presented his form of the Chezy 
formula as: 

ih see ful? (2) 
2,d ; 

With the exception of the term jp, the specific viscosity 
of the liquid is the one most commonly quoted in textbooks 
on hydraulics. The Chezy formula has for the last 80 years 
ranked in first place in pipe flow calculations, due principally 
to the fact that it has been impossible to determine with any 
degree of precision the correct values of the exponents %, * 
and w, and the roughness coefficient b, from the scattered 
and incomplete experiments that have thus far been taken. 
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As a test, 10 miles of 8-in. pipe — part of a 54-mile 
pipe line job—were laid by Multi-Flame Linde- 
welding. This test section was Lindewelded in 
three days—with an average of 304.6 welds a 
day for six welders, a 50 per cent increase in 
speed over other methods of welding. 

The big jump in production through Multi- 
Flame Lindewelding assured its use on the re- 
maining 30-mile section of 6-in. line. Here six 
welders averaged nine welds each per hour... 
also an increase of 50 per cent in speed over 
single flame heads. 

Multi-Flame Lindewelding is a new method of 
oxy-acetylene welding involving a special flame 
adjustment, the Oxweld No. 24 Lindeweld Process 
Welding Rod, and the new Multi-Flame Linde- 
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A close-up of the Multi-Flame Lindewelding Head in action. Two small flames underneath the head 
preheat the vee ahead of the weld, thus increasing, tremendously, the rate of welding. 


Speeds Up Laying of Pipe Line... 90% 


weld Head. It was developed by the Linde en- 
gineering and research organizations and was 
brought to this job as a part of Linde Process 
Service. This same service is available to Linde 
customers everywhere. 

Ask any Linde Office for information on 
Multi-Flame Lindewelding. They are in Atlanta 
—Baltimore, Birmingham, Boston, Buffalo, Butte 
—Chicago, Cleveland—Dallas, Denver, Detroit— 
E] Paso—Houston—Indianapolis— Kansas City— 
Los Angeles—Memphis, Milwaukee, Minneapolis 
—New Orleans, New York—Philadelphia, Phoenix, 
Pittsburgh, Portland, Ore.—St. Louis, Salt Lake 
City, San Francisco, Seattle, Spokane and Tulsa. 
The Linde Air Products Company, Unit of Union 
Carbide and Carbon Corporation. 


Crerything fee Oy Aectylene Welding and lating 


PRODUCTS OF UNITS OF 


LINDE OXYGEN « PREST-O-LITE ACETYLENE © OXWELD APPARATUS AND SUPPLIES FR 0) Mm Lil | L] n p E UNION CARBIDE 


UNION CARBIDE AND 
CARBON CORPORATION 
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Hence, the only recourse has been to cling to the Weisbach- 
Chezy formula, hoping to find some law of the variation in 
Chezy f due to diameter, velocity, viscosity, roughness of 
the interior surface of the pipe, etc. 

Every conceivable form of equation has been advanced 
during the last 158 years, and experimenters who have 
evolved formulae have followed a similar routine down to 
the present day. They first endow flowing liquid with at- 
tributes that it does not possess, and then proceed to torture 
the few experiments they may have made, or may collect, 
into the straight-jacket of a formula that is based upon the 
non-existence of liquid. Or else they use the milder coercion 
of marshalling the few called and chosen experiments, willy- 
nilly, by the gentle persuasion of the method of least squares, 
into the framework of some formula of resultant outlandish 
mien; or, as the latest method, the general relation between 
(fu) and an argument usually written as: 

dvy Dv dv B 
“z ’ k’ k ” DKN 

It was Stokes, who, in 1848, predicted that a criterion for 
similarity may be written as dv/k, which furnished a means 
of computing the values of the lower and upper critical 
velocities the values of which were obtained by Reynolds in 
1883, when he set out to investigate experimentally the 
transition from one regime to another. 

The theory of the frictional resistance being some func- 
tion of the Stokes (1848) criterion, dv/k, was not advanced 
until in 1914, when Stanton and Pannell plotted their ex- 
periments by taking the logs of the criterions dvy/z as ab- 
scissas against the corresponding logs of the Chezy friction 
factors 2ghd /Iv* as ordinates to obtain a single curve for the 
several pipes used in their experiments. Stanton and Pannell 
did not develop the equation of their curve, but this was 
done by Lees, later in 1914, and the equation is here pre- 
sented in terms of the writer’s argument: 


.2118 
fu = .0072 + — 


( * . . . . (3 ) 
DKN 
in which: 


B = bbl. of 42 gal. pumped per hour 

D = diameter of pipe in inches 

K = kinematic viscosity in poises = k/100 
N = number of parallel pipes of D diameter 
y = heaviness of the liquid in lb. per cu. foot 
z = absolute viscosity (ft-lb. ) 

This relation as established by Stanton and Pannell is 
simple, yet somewhat complicated, and the writer does not 
fear any successful contradiction in his brief explanation of 
the theory involved from those familiar with the construction 
of an equation of this character. 

A tangent to the curve at any given point will have a 
slope or exponent 2—n—x—1—w, and if the argument used 
is dv/k, the log of b is the intercept of this tangent line on 
the axis of ordinates. These values will either decrease or 
increase, depending upon whether the diameter and velocity 
increase and the viscosity decreases, or whether the diameter 
and velocity decrease and the viscosity increases. Other pe- 
culiar facts that should be thoroughly understood may be 
summed up as follows: 

(1) For a given diameter and viscosity, d and k, 
(a) the exponent x of the diameter decreases with an 
increase in the velocity, 
(b) the exponent » of the velocity increases with an 
increase in the velocity, 
the exponent w of the viscosity decreases with an 
increase in the velocity, 
(2) For a given velocity and viscosity, v and k, 
(a) the exponent x of the diameter decreases with an 
increase in the diameter, 


a 
~S 
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(b) the exponent » of the velocity decreases 
increase in the diameter, 
(c) the exponent w of the viscosity decreases with 
increase in the diameter. ” 
(3) For a given diameter and velocity, d and v, 
(a) the exponent x of the diameter increases with 
increase in the viscosity, ™ 
(b) the exponent ” of the velocity decreases w 
increase in the viscosity, 
(c) the exponent w of the viscosity increases w 
increase in the viscosity, 
in which the variable friction factor f including , of 
fu, is considered a function of each of the three variables 
d, v, and k. 

In this form of curve, we may expect to find: 

First: The effect of the size of the pipe on the resistance 
to flow to become more effective than the difference in the 
size of the pipe would indicate if either the velocity o 
diameter increases, but is less effective than the difference in 
size of the pipe would indicate if the viscosity increases, 

Second: The effect of the velocity on the resistance to floy 
is less effective than the difference in the velocity figures 
would indicate if the diameter or the viscosity increases, byt 
is more effective than the difference in the velocity figures 
would indicate if the velocity increases. 

Third: The effect of the kinematic viscosity of the liquid 
upon the resistance to flow may be expected to be less effective 
than the difference in the viscosity figures would indicate 
if either the diameter or the velocity increases, but is more 
effective than the difference in the viscosity figures would 
indicate if the viscosity increases. . 

This is of such importance that emphasis through illustra- 
tion will be desirable. Thus, suppose we compute the value 
of the argument for certain Values of d, v, and &. If a tangent 
line is drawn to the curve at the point of this argument and 
extended to the axis of the ordinates, the log value of the 
coefficient of roughness b is the intercept of this tangent 
line on the axis of ordinates. The slope or natural tangent 
of the angle that the tangent to the curve makes with the 
axis of abscissas is the exponent 1.—1 = 2—n=w, from which 
the values of x and » are determined. 

Now if we increase either d or v or decrease k, either 
change will give an increase in the value of the argument, 
which in turn will cause a decrease in b, x, and w, and an in- 
crease in ”, as obtained before. 

We now find that the pipe surface is smoother since we 
have a decrease in the value of the coefficient of roughness b, 
the effect of the diameter is greater due to a decrease in the 
exponent x, the viscosity effect is less due to a smaller value 
of the exponent w’, and the effect of the velocity of flow is 
greater due to a greater value of the exponent n. 

But on the other hand, if we compute the value of the 
argument dv & for a slight decrease in either d or v, or an 
increase in k, either change would give a decrease in the value 
of the argument, which in turn would cause an increase in 
the values b, v, and w, and a decrease in the value of 2. 

In this case the surface of the same pipe would be rougher 
on account of an increase in the value of the coefficient of 
roughness b, the effect of the diameter would be less due to 
an increase in the value of the exponent x, the viscosity 
effect would be greater due to a larger value of the exponent 
uw’, and the effect of the velocity of flow would be less due to 
a smaller value of the exponent 7. 

The question of whether this theory of obtaining the com- 
bined value of the Chezy friction factor (fj) has any pat- 
ticular scientific or practical value must be left undecided 
until such time as more complete and exact experiments shall 
have been made and published. The writer does not know 
of any other experiments that appear to follow such a law. 
His collection begins with those of Couplet made in 1732. 
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Elements of 
Applied Petroleum Refining 


By W. L. NELSON 


Consultant* 


Article XXI 





VAPORIZATION AND CONDENSATION 
RELATIONS BETWEEN LIQUIDS AND VAPORS 





M3** of the operations that are practiced in petroleum 
refining are dependent on the equilibrium relations 
that exist between a liquid and its vapor. The operations that 
are governed directly by equilibrium or vapor-phase phe- 
nomena are distillation, fractionation, absorption, stripping, 
and condensation. 

The vapor-pressure of a material may be defined as a meas- 
ure of the tendency of that material to vaporize and thereby 
leave the liquid of which it is a part. The vapor-pressure or 
tendency of a component to vaporize, is exerted by each com- 
ponent independently, so that the laws that govern vapor- 
pressure may be applied to complex mixtures, such as petro- 
leum, as well as simple two-component systems. However, 
the mathematical application of these laws, when applied to 
complex mixtures, is extremely complicated and in fact, the 
mathematical application may not be practical. 

When a liquid mixture is heated, some of the energy is used 
to vaporize a part of the material but the rest of the heat is 
utilized in raising the temperature of the remaining liquid. 
Each component in the mixture exerts its vapor-pressure, and 
hence the vapor that is generated contains some of each of the 
components in the mixture. 

However, the vapor-pressures of the low-boiling compo- 
nents increase more rapidly with increase in temperature than 
the vapor-pressures of the high-boiling components, and 
hence the vapor that is produced will contain more of the 
low-boiling components than the original liquid and vice 
versa. The relation between the composition of the vapor and 
the composition of the liquid is shown in Fig. 43 for the sys- 
tem butane-pentane at a total pressure of 100 Ib. per sq. in. 
absolute. Below the liquid line, the mixture is a liquid and 
above the vapor line, the system is completely vapor. Between 
the two, vaporization is occurring. 

Fig. 43 shows that if a mixture containing 40 mol percent 
of butane is heated to 185 deg. fahr., a small amount of vapor 
containing 63 mol percent of butane will be generated. How- 
ever, only a very small amount of this composition of vapor 
can be produced because the liquid that remains is leaner than 
40 percent butane and the vapor from it will contain less 
butane than 63 percent. If heating is continued, a continued 
evolution of less and less-rich vapor occurs until finally, the 
composition of the entire vapor is 40 percent butane and the 
liquid is completely vaporized. The term mol percent is dis- 
cussed in Article XI, Example 4, September, 1934. 

Condensation is essentially the inversion of vaporization. 
The condensate is richer in high-boiling components than the 
vapor from which it was evolved. Fig. 43 also describes 
condensation. 





* ° — ° or 
Professor of Petroleum Refining, University of Tulsa. 
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EQUILIBRIUM 


The fact that a mixture is produced whenever a liquid- 
mixture is vaporized, is the reason for the elaborate fraction- 
ating systems that are required in all distillation systems. A 
fractionating system consists of a series of equilibrium con- 
tacts or mixings in which the distribution between the liquid 
and vapor, which are shown in Fig. 43, are obtained. The dis- 
tribution shown in Fig. 43 cannot be obtained unless intimate 
mixing of the vapor and liquid occurs and unless a sufficient 
length of time is provided to permit the exchange of com- 
ponents to take place. If these requirements are met, then 
equilibrium or balanced conditions exist and no further 
change takes place regardless of time or intimacy of contact. 

The distribution of the components between the liquid and 
the vapor, that is shown in Fig. 43, is for equilibrium condi- 
tions and it was computed by means of Raoult’s Law. This 
law is a mathematical statement of the composition of the 
liquid and vapor at equilibrium conditions. The following 
paragraphs are devoted to a derivation of this important equi- 
librium law. 


Dalton's Law of Partial Pressures 


This law describes the relation of the several components 
in a vapor or gas. In a mixture of gases or vapors, each gas 
exerts a pressure equal to that which it would exert if it 
occupied the entire volume by itself, and the total pressure 
exerted by the mixture is equal to the sum of the partial- 
pressures of the component gases (Dalton’s Law). The partial- 
pressure may be expressed as millimeters of mercury, as lb. 
per sq. in., or in any convenient units, providing that the 
same units are used consistently throughout all computations. 

For the gas phase—if q is the total pressure, and y is the 
volume or mol fraction of an individual component, the 
partial-pressure, p, of this component may be expressed as: 


P_ 
q 


For a vapor containing 63 mol percent butane (37 percent 
pentane) at 100 lb. per sq. in. absolute pressure, the partial- 
pressures are: 


p — qy, ory 


100 x .63 = 63 lb. per sq. in. 
100 x .37 


p (butane) 


p (pentane) 37 lb. per sq. in. 


Partial-Vapor-Pressures in Liquid Phase 


Each component in a liquid exerts a partial-vapor-pressure 
just as a component in the vapor exerts a partial-pressure. The 
partial-vapor-pressure is dependent on the amount of the 
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component in the liquid, and the vapor-pressure of the pure 
component. Denoting the vapor-pressure as P and the mol 
fraction as x, the partial-vapor-pressure of a liquid compon- 
ent is: 


p = Px 
or expressed as a fraction of the total pressure: 
a 
—=—x 
q q 


Raoult's Law 


At equilibrium, the partial-pressure of a component in the 
gas is equal to the partial-vapor-pressure of that component 
in the liquid, and Raoult’s Law is a statement of the relation. 

> 

q q 
However, the equation is of little use in this form because it is 
stated for only one component. Considering two components: 


qy, = Px, 
qy» = P.x, 
and 
q—P, q—P, 
= oo 
ace PO Se P.—P, 


This relationship, Raoult’s Law, may be used to draw curves 
such as Fig. 43, as explained in Example 31, if vapor-pressure 
data are available. 


EXAMPLE 31. Raoult’s Law. 


The vapor-pressures of butane and pentane at 184.5 deg. 
fahr. are 157.5 lb. per sq. in. and 61.7 lb. per sq. in. re- 
spectively. 

What composition of liquid and of vapor are in equilibrium 
at this temperature? 

Let subscript 1 refer to butane and subscript 2 refer to 


q—P. 100—61.7 

x, = Se 0.4 
P,—P, 157.5—61.7 

x, = (1—x,) = 0.6 

and 

. r. 157.5 4 63 

y —_—_- x —__or—— x ° . 

a ioe 


y, = (1l-—y,) = 37 

These compositions are shown on Fig. 43. Other Points 9 
the figure can be obtained by repeating the above hm, 
tions for several temperatures in the range between the boil. 
ing-points of butane and pentane at 100 Ib. per sq. in, 

Raoult’s Law is usually valid for hydrocarbon MiXtures 
unless the critical pressure is approached. In general, the law 
is valid up to about 60 Ib. per sq. in. At higher pressures, jt js 
necessary to resort to equilibrium constants, which must be 
obtained by experiment. The significance of the equilibrium 
constant is evident in the following statement: 

y = kx 

Hence, the equilibrium constant is equal to the Vapor-pres- 
sure, P, divided by the total pressure, q, for conditions t 
which Raoult’s Law is valid. Data on equilibrium constants 
are nct extensive and the data that have been published are 
not entirely dependable. Vapor-pressures can be obtained from 
Table 16 and Fig. 37, published in Article XVI, February. 
1935. 


EXAMPLE 32. Vapor Pressure. 
The boiling-point of butane is abcut 31 deg. fahr. 
What is the vapor-pressure of ncermal butane at 190 deg, 
fahr? 
From Fig. 37, Article XVI, February, 1935, the Vapor- 
pressure is 9100 mm. or: 


9 100 17 6 lb. pel SC i 
xX . . 
] in 


A narrow boiling-range petroleum product has 





pentane. 


EQUILIBRIUM DIAGRAM 








a mid boiling-point of about 800 deg. fahrenheit. 
What is its vapor-pressure at 600 deg. fahr? 





BUTANE-PENTANE 


AT 100 L.8,/SQ IN. ABS. PRESS. 
230 


Refer to Fig. 37. 


The Vapor-pressure is 50 mm. 





STEAM REQUIRED FOR DISTILLATION 





a 


Many oil stocks have such high boiling-ranges 
that they are partially decomposed if distilled at 





20 NaN 


atmospheric pressure. A vacuum can be employed, 
but in many cases the use of steam is more eco- 
nemical because only a small reduction in boiling- 





200 N 
a * 


point is necessary. 


The amount of steam that is required can be 





NUON 
- 


determined by means of Dalton’s Law of partial- 
pressures. If the partial-pressure in the gas phase 
is reduced by means of steam, the partial-vapor- 








pressure in the liquid phase must also decrease. 
Thus, vaporization of the liquid takes place with- 





out increasing the temperature, until the partial- 
vapor-pressure of the remaining heavier liquid is 





> 
- “Orr 
170 \* 
> 
Joo |i — 


equal to the partial-pressure in the gas phase. 
If O denotes the mols of oil vapor, $ the mols 
of steam, p, the partial-pressure of the oil vapor, 


\ 





150 


/40 


ps the partial-pressure of the steam, and q the 
total pressure: 
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O ; Po 
Oo+5S q 
and ee, 
O-+-+S q 
: S _ Ps 
dividing: Oo Po 
or since: ee eee 
$-0—" 
q — Ps 


The steam is just as effective whether it is bubbled through 
the oil or is injected into the vapor, provided intimate con- 
tact is maintained in both operations. 

ExaMPLE 33. Steam Required for Distillation. 

Refer to: Article I, Fig. 2, November, 1933. 

Article XVI, Fig. 37, February, 1935. 

The mixed base crude oil shown in Fig. 2 is to be distilled 
in a pipestill. A temperature of 765 deg. fahr. is required to 
vaporize 80 per cent of the crude oil. The vaporizer operates 
at a pressure of 900 mm. 

How much steam will be required to maintain a vaporizer 
temperature not higher than 710 deg. fahrenheit. 

Basis: 100 mols of oil vapor. 


Fig. 37 shows that a pressure, or a partial-pressure, of 
about 420 mm. must be maintained. 


Partial-pressure of steam, 900 — 420 = 480 mm. 


: 8 480 
5==@ Po — 100 ——= 114 mols steam 
Po 420 
or: 114 & 18 = 2050 lb. of steam. 
QUESTIONS 


1. What is the composition ot the first vapor that is evolved from a 
30 mol per cent butane, 70 per cent pentane mixture, at 100 Ib. 
per sq. inch? 

Answer: 53 mol per cent butane, 47 mol per cent pentane. 

2. At what temperature wilt the vapor of Question 1 begin to b, 
evolved? 

Answer: 193 deg. fahrenheasz. 

3. How much steam 1s required to reduce the partial-pressure of 100 
mols of oil vapor from 800 mm. to 400 mm.? 

Answer: 100 mols steam. 


REFERENCES 

1. Badger & McCabe—“Flements of Chemical Engineering,” McGraw 
Hill Book Company. 
Walker, Lewis & McAgams—"Principles of Chemical Engineering,” 
McGraw-Hill Book Company. 
3. Any standard Physica) Chemistry textbook. 
4. Nelson & Souders—‘Fractionation of Heavy Oils,” Part 1, The 

Petroleum Engineer, October, 1931. 
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Statistical Review of Petroleum Industry 


The relationship between current supply and demand in 
the petroleum industry of the United States during 1934 was 
the best since 1921, says a bulletin issued by the research 
department of the Independent Petroleum Association of 
California. Despite this fact, the inequities of curtailment 
and allocation of domestic production caused considerable 
controversy as to the best methods and means of production 
control. Prices, although generally improved over those of 
1933, continued at subnormal levels and in abnormal rela- 
tionships to enhance further the problems of the petroleum 
industry. 

Restriction of domestic production below total demand, 
permitting utilization of imports and liquidation of stocks 
in large volumes by a comparatively few integrated organ- 
izations, brought forth a storm of protest from so-called 
“hot oil” producers, who claimed the right to compete for 
total demand. 

With the price of gasoline at the refinery 42 per cent 
below “‘normal,”! while that of crude oil was less than 19 
per cent below normal, independent refiners protested by 
being forced to pay a posted price for crude oil so far out 
of line with the price received for their main product. Like- 
wise, with the wholesale price of gasoline more than 42 per 
cent below normal, the consumer complained that he was 
not getting advantage of the compartively low wholesale 
price, when his price at the service station, exclusive of 
taxes, was only 15 per cent below normal. Such discrepancies 
did not serve to mitigate the problems of the petroleum in- 
dustry during 1934. Unless a more reasonable arrangement, 
conforming to the principles of a competitive system are 
arranged, a betterment of conditions in 1935 is dubious. 

Total demand for all oils in terms of crude oil, during 
the year, averaged 2,835,000 bbl. daily, the highest since 
1931, and six per cent above the 2,672,000 bbl. of 1933. 

The Administrator’s orders for “consumer demand” (plus 
natural gasoline and benzol) averaged 2,459,000 bbl. daily, 
or 13 per cent below the actual total demand. In an effort 
to compete with that part of the total demand reserved by 
the Administrator’s orders for imports and stocks, domestic 
production averaged 2,595,000 bbl. daily, or 135,000 bbl. 

“Normal” is based on the relationship of the item to conditions of sup- 


ply and demand and the purchasing power of the dollar as existing during 
the period 1923 to 1926 inclusive. 
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daily above “consumer demand,” but 240,000 bbl. daily be- 
low the actual total demand. 

The domestic output was the highest since 1930, but only 
one per cent above the 2,578,000 bbl. of 1933. Imports aver- 
aged 133,000 bbl. daily, the lowest since 1918, but higher 
by seven per cent than the 124,000 bbl. the year before. With- 
drawals from stocks averaged 91,000 bbl. daily against addi- 
tions of 30,000 bbl. daily last year. 

The days’ supply in stocks averaged 208, the least since 
1921, and lower by eight per cent than the 226 days’ supply 
during 1933. 

Following are the data of supply and demand for 1934 
compared with those of 1933 in bbl. daily: 


Item 1933 1934 
Total demand 2,672,000 2,835,000 
Domestic production 2,578,000 2,595,000 
Imports 124,000 133,000 
Change in stocks +- 30,000 —107,000 
Days’ supply in stocks 226 208 


The composite price index of crude petroleum and 
products for 1934 averaged 50.5, the highest since 1930 and 
an increase of 23 per cent over the 41 of 1933, but 30 per 
cent below what the relationship between supply and demand 
and the purchasing power of the dollar during the assumed 
normal period, 1923-1926, warranted. 

The price of crude oil averaged $0.95 per bbl., the highest 
since 1930 and an increase of 48 per cent from the $0.64 of 
1933, but 19 per cent below normal. 

The price of gasoline, f. o. b. refineries, averaged 5.0 cents 
per gal., the highest since 1932 and an increase of 14 per 
cent from the 4.4 cents per gal. of 1933, but 42 per cent 
below normal. 

Following are the data of price for 1934 compared with 
1933: 


Item 1933 1934 
All-Commodities index 65.9 74.9 
“Petroleum products” 41.0 50.5 
Crude oil (per bbl.) $0.63 $0.95 
Gasoline (per gal.) 

F. o. b. refinery 4.4¢ §.0c 

Service-station (ex. taxes) 12.8¢ 13.6c 





81 








Know 
your Ropes 


... This is a helpful hint, how to make wire rope last longer. 
Subsequent Wickwire Spencer advertisements in this pub- 
lication will give other dollar saving information. Tell us 


about your rope problem and we will give you the answer. 





Even though theseattachments 
vary in strength from 80% to 
100% of the full strength of the 
rope, there is a definite time 
and place when each may best 
be used irrespective of 
its decree of efficiency. 
Margin of safety, need 
for speed in making 


attachment, skill of men and 
facilities available are all fac- 
tors. We would be glad to 
tell you the strength rating of 
each attachment, describe its 








advantages and _ limitations 
and tell you where, when, and 
how to use or not to use each. 
Write your request for this 
information. 


WICKWIRE SPENCER STEEL 
CO., New York City; Buffalo, 
Chicago, Worcester; Pacific Coast 
Headquarters: San 
Francisco; Warehouses: 
Portland, Los Angeles, 
Seattle. Export Sales 
Dept., New York City. 


by Wickwire Spencer 
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BOTH...STANDARD LAY AND WISSCOLAY PREFORMED. 


Wickwire Spencer manufactures all sizes and types of Wire Rope in stand- 
ard lays and preformed. Wisscolay preformed wire rope will often solve a 
wire rope application difficulty. Ask our engineers where and when it should 


be used. Send for a free WIRE ROPE BOOK. It will prove of great value, 
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Elements of 
Applied Petroleum Production 


By K. C. SCLATER 


Article 21 





INTERNAL COMBUSTION ENGINES FOR PUMPING WELLS 


> RR 


JESEL, gas, and gasoline engines for pumping wells have 

been discussed in a recent paper,** much of the infor- 
mation in which is quite pertinent to the operator in the field 
and is therefore given herewith: 

«x %& % Whereas individual steam engines were used initially 
for a period of almost four decades, followed by the oil field 
single cylinder gas engine almost exclusively for another three 
decades, plans and methods now point clearly to a wider range 
of selectivity of suitable internal combustion power units for 
individual pumping machines. 

“Good individual well machines will always be popular 
and a pride to the operator. Their functional necessity appears 
to be on the increase. Often this is due to the present method 
of establishing ultimate daily production capacity of wells 
to form a basis for allowable production. For this purpose 
group hook-ups of a number of wells to one central power is 
less successful than by having wells individually powered. 
We find also that deep wells, and wells that are isolated one 
from another, and the definite influence of well-spacing 
studies, are factors favoring individual units for pumping. 
Finally, as a result of improved drilling and production prac- 
tice with more wells completed by rotary and cable machines, 
with longer extension of well flowing life and more field engi- 
neering in general, the industry is well prepared to consider 
fitting the field engine to more definite requirements. 


tts 


* * * Te has taken a long time to realize that the modern- 
ization of permanent well machinery for its principal func- 
tion as an efficient oil lifting mechanism of some nature can 
be done without the excessive expense for machinery of the 
size required to do the occasional jobs of well servicing. While 
a specialized type of engine has long been furnished, and will 
always be in demand to some extent, its need will be more 
and more restricted, as will the permanent rig pumping ma- 
chine itself. Hence it is realized how plans of the future will 
bring to fruition the accomplishment of that fundamental 
requirement of any prime mover, which we have long ignored, 
to operate at correct speeds to obtain economical results. 
Such systems will largely obviate any need of rotational re- 
versing devices for permanent power take-off, and we may 
reduce accordingly the highly diversified power requirements. 


“Compact pumping units with double or triple speed re- 
duction from prime mover to rig crankshaft are forcing us to 
plan our power requirements wisely. One can always afford 
to consider at length the all-important question of what kind 
of a prime mover is most suitable for each condition. 


ton 


* * Generally, we may divide field engines broadly into 
two groups based upon proposed use, namely, those for dual 
operation purposes, and those for a single purpose. Dual 
requirements will continue to some extent and, as explained 
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before, imply a usage not only for pumping a well but also 
for various well servicing requirements. 

“Engines for dual purposes require a wide range of power 
and speed. The engine must be connected to drive the crank 
unit of the pump machine with a transmission ratio that will 
not sacrifice one class of operation at the expense of another. 
An average engine speed for pumping is planned while keep- 
ing in mind a suitably rapid speed and power demand for 
hoisting purposes. Frequently the attainment of both objects 
is not wholly satisfactory. Dual purpose engine requirements 
have best been met in the past by use of the two-stroke cycle 
design in the horizontal type as against the four-stroke cycle. 

“Single purpose engines can be smaller and may employ 
most economically the four-cycle principle. Single cylinder 
two-cycle engines, however, are generally used for both single 
and dual purposes due to greater simplicity in design and a 
more uniform flow of power at slow speeds. Their popularity 
is perhaps greatest in the Mid-Continent. 

“The dual power requirements of individual prime movers 
met by the single cylinder, two-cycle horizontal type gas and 
oil engines, and likewise by steam engines, could not be so 
happily satisfied with electric motors such as the two-speed, 
dual horsepower, slip ring type with variable control because 
of high resultant power cost, low efficiency and low power 
factor. This resulted in an immediate substitution with high 
torque squirrel cage motors of constant speed and with 
multiple cylinder gasoline engines. Then began a consequent 
delving into ways and means to equip wells to make this 
substitution practical. Better and better grew the portable 
type of well servicing power hoists, heretofore a product of 
small economic magnitude for manufacturing. Likewise came 
the ‘stripped down’ permanent pumping units. This is men- 
tioned because here was a development of considerable mag- 
nitude. 


“We now find that engines for the single purpose of pump- 
ing are more and more our sole consideration for each well 
requirement. Only proration of well production that necessi- 
tates taking ‘potentials’ remains to justify installing engines 
of a fairly high range of speed and power where other types 
would be less expensive. 

“Broadly speaking, all internal combustion engines may be 
grouped into two classes, viz., slow speed engines which work 
at 140 to 240 r.p.m., and high speed engines which work at 
speeds from 400 to 1500 r.p.m. (mostly 400 to 900). 

“Selection is determined by deciding first of all whether 
or not we choose to use a single speed reduction in the con- 
nection to the driven crank unit of the rig machine or to 
employ a double or triple reduction. The writer contributed 
to the Petroleum Division of this society in the spring meet- 
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ing of 1927 pertinent information relative to the need for 
general adoption of double and triple reduction rig machin- 
ery. Now we witness this general adoption by use of the 
driven pulley on a shaft intermediate the driven crankshaft 
and the engine. This shaft may be used for a pinion gear, 
sprocket or belt take-off to the final driven shaft. We may, 
therefore, assume that every future pumping rig machine 
will be modern in respect to the double reduction driving 
connection. 

“Slow speed engines are exemplified by the present oil field 
types. They are horizontal and, except for high power de- 
mands, have but one cylinder. They are made to run on gas, 
Diesel and/or crude oil fuel. All new types are convertible 
at a minimum of expense from one fuel to another. The 
convertible types are practically all two-cycle. 

“Perhaps 75 percent of all engines used in the field today 
are the single cylinder horizontal type, either two or four- 
cycle. Such engines are too well known to be considered here 
at length mechanically. While two-cycle types have practi- 
cally replaced a former demand for four-cycle horizontal 
engines in the Mid-Continent, the four-stroke cycle idea is 
not out of the picture. * * * 

“The main improvements in oil field engines appear to 
consist in better crankshaft-flywheel balancing, use of alloy 
cast-iron cylinder and pistons honed to greater accuracy, im- 
proved heads, valves, bearings and lubricating systems. All 
vital working parts are now fully enclosed. Higher sustained 
operating pressures are the rule and surprising results with 
compression ignition of fuel are obtained. While it is known 
that pressure lubrication to journal, crank pin and cross-head 
pin bearings can be successfully used to reduce wear at high 
speeds, general application has not appeared. Roller bearings 
are quite successful for journals. 

‘In the compression injection oil engines remarkable results 
are obtained with the use of the Bosch fuel injection equip- 
ment, and, with certain modifications, its general adoption 
is increasing the popularity of these engines beyond that ever 
before attained. It has become possible to operate the latest 
designs of oil field engines on crude oil of 40-50 degree A.P.I. 
and with high sulphur content. Over-zealous application of 
compression ignition engines to operate on such crude fuel 
leads some of us to believe it will result later in headaches, 
similar to what has followed too often the attempts to oper- 
ate higher speed vertical engines of the compression injection 
type on crude. Time will not permit a discussion of the 
relative merits of crude oil and specification Diesel oil, ob- 
tainable at low prices. But, a calculation will show that in 
many cases oil operators are kidding themselves into believing 
there is economy in using crude obtained directly from the 
wells. The actual cost may be higher in the long run. It is 
recognized that combustion with crude is incomplete and 
more fuel is required, as much as 50 percent. This results in 
plugging of transfer ports, dirt in nozzles, needle abrasion, 
rapid pump plunger wear and a higher down time and labor 
expense for maintenance than with clean, refined fuel. 

‘The installation of horizontal power units complete with 
only a cut-off clutch in the driving connection to a two- 
speed pumping rig machine and including water cooling and 
fuel connections will vary between $75 and $80 per operable 
connected horsepower suitable for long life and economy if 
gas fuel is used. Compression ignition oil engines will cost 
installed in a similar manner $85 to $100 per horsepower for 
the most selectable size for low cost well operation. These 
figures include also the cost of concrete and housing but not 
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the driven machinery. Frequently the cost runs much hi 
being dependent upon the type of driven machinery sel 


gher, 
ected, 
“Maintenance cost will vary, dependent upon work 
formed, character of cooling water, fuel, lubricant and 
eral features of design. * * * ia 


“Double reduction pumping machines offer an excelle 

opportunity for more compact, higher speed engines aa. 
multicylinder vertical units. This type of power unit on: 
be easily transported completely assembled with sacl’ 
cooling system, starter, clutch, water pump, fuel regulator 
and outboard bearing, if necessary. The types most com 

monly known employ the four-stroke cycle principle iL 
though we may expect considerable popularity with the ae 
stroke cycle using half as many cylinders. Two-cylinder 
two-cycle engines will compete strongly with four-cylinder 
four-cycle. How extensively is yet to be witnessed, * * + 

“Reduction gear units and practically all transmissions used 
in pumping machinery will function best where there is con. 
nected a smooth flow of power. Electrified units have dem. 
onstrated this repeatedly. Low speed, single cylinder engines 
when not absolutely necessary for other uses than pumping 
would occupy a secondary place for this reason except ra 
their long endurance records. * * * 

“We use gas engines because we wish to make use of free 
or cheap fuel for power. It is the custom to run engines on 
crude oil if gas is not available. It will be not unlikely to 
see more engines installed to run on distillates or on Diesel 
fuel. For these conditions, there aré many engines. The slow 
speed types will serve, with some added expense for change. 
over parts, to run on gas, crude oil or Diesel oil. Spark injec- 
tion, vertical high speed units will run on gas, gasoline, crude 
or Diesel oil of perhaps the widest range, particularly with 
the Hesselman heads and fuel injection. The compression 
ignition or Diesel high speed units are not so generally con- 
vertible to gas engines.” 

Pita author of this paper** summarizes his conclusions 
thus: 


“1. High speed oil and gas engines are becoming more and 
more applicable for individual well pumping units. 


2. Single purpose pumping units offer the best oppor- 
tunity to secure lowest power cost. 


‘3. Engines of either high or low speed have to be of the 
highest order in design and workmanship to withstand field 
usage for pumping.” 


& 
QUESTIONS 


1. Why is it usually desirable to have an individual engine on a well 


when the field is prorated? 


the 


What economies might be possible in the selection of an engine if pro- 


ration were not considered? 


3. What factors influence the trend to engines of higher speed for 
pumping? 


4. What factors are important in the selection of an engine of the proper 


speed ? 


5. Name some of the reasons for the increasing use of gear reduction 
units for pumping. 


6. Why are gas engines so widely used for oil well pumping? 
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‘7"Diesel and Gas Individual Well Pumping Units and Their Operation,” 
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Some Features of Engine Design 


That Have Lessened the 






Problems of the Refiner 


By JOSEPH LISTON 





NCREASED demands during the last few years for more 

power and greater economy in internal combustion 
engines have focused attention on one of the most perplex- 
ing problems ever to confront the automotive and refining 
industries. This problem, the control of detonation, has been 
recognized for ten years or more, but the solution is of com- 
paratively recent origin. Of course, refiners knew that cer- 
tain fuels had less tendency to detonate or knock, and engine 
builders knew that engines of low compression ratio were 


during the period occupied by the combustion of the fuel- 
air mixture. Indicators that measure the variation of pressure 
in the cylinder showed results like Fig. 2 (a) when the engine 
was not detonating, but when knocking occurred the smooth 
line became jagged as in Fig. 2(b). From this it was reasoned 
that a detonating fuel did not burn in the usual way but 
tended to explode more like dynamite. 

From the basic thermodynamic laws of gases, it can be 
shown that: 




















less sensitive to bad knocking fuels, but refiners soon found PV, _ PeV, 

that the supply of readily available good fuels was small, Bs Te 
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tial temperature, T*, of the gases 
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sion stroke, the final temperature 
T. will increase as we increase 
the compression ratio. Assuming 

















r is the compression ratio of 3 g a 
the engine and 


n is an exponential factor hav- 
ing usually a value between 
1.25 and 1.35. 


Using a value of n = 1.3, Fig. 1 shows the variation of 
eficiency with compression ratio. 

At first thought it would seem a simple matter to meet 
the demands for higher efficiencies by merely building engines 
of higher compression ratios, but when this was attempted, 
almost at once troubles with detonation were encountered. 
Engines that operated successfully at compression ratios of 
4 or 4.5 to 1 were found to knock and overheat and were 
subject to all manner of ills when their ratios were raised 
to five or more. 

Before any very intelligent efforts could be directed toward 
overcoming the tendency of high compression engines to 
detonate, it was necessary to study the action taking place 
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COMPRESS/ON RAT/O 


Fig. |. Variation of thermal efficiency with compression the compression ratio is increased, 
ratio in the gasoline engine 


a value for T, of 560 deg. fahr. 
absolute and using for n the value 
1.3, T, will vary with compres- 
sion ratio as shown in Fig. 3. As 


7 8 b /O 


the temperature at the beginning 
of burning will be increased. 
During combustion of the charge, Fig. 4, the flame spreads 
from an initial nucleus at the spark plug points and burns 
in all directions at approximately uniform speed until it 
strikes the cylinder wall or piston head. The spark plug 
points are thus the center of an approximate sphere having 
a surface of burning flame and a rapidly increasing radius. 
As the chemical combination of the fuel and air takes 
place during the burning, energy is liberated as heat. This 
causes the burning charge to expand and in turn compresses 
the unburned charge ahead of the advancing flame. As this 
unburned portion is compressed, its temperature rises due to 
its receiving heat by radiation from the burning portion and 
also from the effect of compression as was the case during 
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COMPRESSION RATIO 


Fig. 3. Variation of the theoretical compression tempera- 
ture with compression ratio in the gasoline engine 





the compression stroke. When detonation occurs, the evidence 
indicates that the unburned portion, A, is raised to its spon- 
taneous ignition temperature before the advancing flame 
from the spark plug can reach it and cause the reaction; 
hence, all the energy in this part of the charge is released at 
once, causing the very rapid pressure rise noted on the pres- 
sure indicator curves. This sudden pressure rise causes a ham- 
mer-like blow on the cylinder walls and head and produces 
an audible knock. The pressure waves resulting from the rise 
and a certain amount of indicator vibration cause the jagged 
line shown on the indicator curves. 

Little progress in the control of detonation was possible 
prior to the development of this detonation theory, but since 
its general inception some half a dozen years ago, great strides 
have been made, as is evidenced by the current successful 
use of high compression engines. The procedure in control 
has been along two general lines, (1) the development of 
knock-resistant fuels, and (2) improved engine design. 

Attack on the first line of procedure has been mainly the 
problem of refiners, and very creditable results have been 
obtained, as is evidenced by the current availability of high 
octane number fuels; however, use of the old types of engines 
with present compression ratios would require fuels of much 
higher octane ratings. Most refiners will agree, I believe, that 
the supplying of fuels of 85 to 95 octane number in present 
commercial quantities would complicate their problems very 
materially. Such fuels are available, of course, but they repre- 
sent a relatively small percentage of the annual consumption. 
To bring all fuel supplied to this rating would be quite dif- 
ficult. When considered in this way, the design of knock- 
resistant engines is of importance to the refiner as well as to 
the engine manufacturer. 

The procedure in designing the engine to resist detonating 
has been to develop means of preventing the last part of the 
charge in the combustion chamber from reaching its spon- 
taneous ignition temperature before the flame from the spark 
plug can reach it and burn it in the usual way. The effect 
of lower compression ratios is already in evidence. This pro- 
cedure lowers the compression temperature; hence a greater 
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quantity of heat must be added to the unburned Portion of 
the charge to raise it to its spontaneous ignition semper, 
But with low compression ratios, the flame from the et 
plug will have spread throughout the charge before thi, R 
take place. As a result, there is no detonation. However 
lowering the compression ratio reduces the efficiency and 
this is the thing we are endeavoring to increase, ; 

Many methods of attack on the problem from the q 
standpoint have been tried, and some of the 
are listed as follows: 


€sign 
more Common 


Desirable means of reducing detonation: 

1. Increasing the cooling area of the last part of the Charge 
to burn. 

2. Using cylinder head and piston materials having higher 
coefhicients of heat conductivity. 

3. Placing the relatively cooler intake valve near the las, 
part of the charge to burn. 

4. Placing the spark plug near the hottest part of the 
cylinder. 

5. Increasing the turbulence in the cylinder. 

6. Increasing the circulation of cooling water. 

7. Changing the valve timing. 


Less desirable ways of reducing detonation: 





Fig. 2. Typical full throttle indicator cards from the gaso. 
line engine. A—During normal combustion: 
B—When detonating 
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The PETROLEUM ENGINEER 





























Ask the Engineer 


ee 


AXELSON 
Steel and genuine Reading Wrought Iron 
Sucker Rods—Working Barrels 


BEAUMONT IRON WORKS COMPANY 
Rotary and Pumping Equipment 


ey 
BLAW-KNOX COMPANY 
Gas Cleaners—Steel Grating—Tracifiers 
s 
DONOVAN BOILER WORKS 
Oil Country Boilers 
@ 


JONES & LAUGHLIN STEEL CORP. 
Tubular Goods 
° 
LINEAR PACKING AND RUBBER CO., Inc. 
Packing for all needs 


NATIONAL TRANSIT PUMP AND 
MACHINE CO. 
Steam Pumps—Compressors 


RAYBESTOS-MANHATITAN, Inc. 
Raybestos Rotary Brake Lining 


io 
READING IRON CO. 
Wrought Iron Tubular Goods 


. 
JOSEPH REID GAS ENGINE CO. 


Gas and Diesel Engines—Pumping Powers 


* 
REPUBLIC RUBBER CO. 


Transmission and Conveyor Belting— 
Mechanical Rubber Goods 


JOHN A. ROEBLING SONS' CO. 
Wire Line—Gas and Electric Welding 
Rods 


e 
WALWORTH COMPANY 


Valves—Fittings — Tools—Lubricated Plug 
Valves 


WHITLOCK CORDAGE CO. 


Manila Drilling Cable—Bull Ropes—Cat 
Lines—Waterflex Cordage 
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....be knows! 


The Frick-Reid field store may be just a small 
building located for your convenience at 
some outlandish place on a railroad siding, 
but it houses supplies and equipment ap- 
proved by foremost engineers in every 
branch of the Petroleum Industry. The most 
dependable manufacturers in the world de- 
vote their experience and resources to the 
success of Frick-Reid field stores. And suc- 
cess, to us, is a matter of giving the oil man 
what he wants in the way of thoroughly de- 
pendable and easily available merchandise. 
Ask the Engineer — he knows about FRICK- 


REID Products. 


FRICK-REID 


SUPPLY CORPORATION 
Tulsa, Okla. 
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Pittsburgh, Pa. 























1. Reducing the compression ratio. 


> 


2. Retarding the spark. 
3. Using a very lean or a very rich mixture. 


Increased cooling of the last portion of the charge is ac- 
complished by using an elongated combustion chamber hav- 
ing the part farthest removed from the spark plug in the 
shape of a narrow strip, Fig. 5. This shape gives an increased 
area in contact with the unburned part; hence the flow of 
heat from the charge, especially from the part of the charge 
farthest from the spark plug that normally burns last, to the 
cooling medium is increased. A comparison of any present- 
day L-head automobile engine with a similar engine of six or 
seven years ago will show the almost universal adoption of 
this means of suppressing detonation. 

Aluminum has a much higher heat conductivity than cast 
iron, and, when used as an engine cylinder head or piston, it 
will reduce the tendency to detonate by increasing the rate 
of heat flow from the unburned part of the charge. 

The intake valve is surrounded by relatively cool gas during 
the intake period, and due to this cooling, it remains rela- 
tively cooler than the other parts of the combustion cham- 
ber. Advantage is taken of this fact in some designs by placing 
the intake valve in contact with the last portion of the charge 
to be burned. This system can be used to particular advan- 
tage in valve-in-head engines. 

The exhaust valve in addition to being exposed to the hot 
gases during combustion is surrounded by these gases during 
the exhaust period. Hence, its mean temperature is usually 
above that of the other parts of the combustion chamber. 
Asa result, the part of the new charge adjacent to the exhaust 
valve will be heated to a temperature nearer its spontaneous 
ignition temperature, and less heat will be required to cause 
detonation if this part is burned last. To avoid this difficulty, 
the part of the charge near the exhaust valve is ignited first 
by placing the spark plug close by. Examination of almost 
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Fig. 5. Present arrangement of detonation-resisting 


L-head engine 
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Fig. 4. Former arrangement in the L-head engine 
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any modern automobile engine will show how UNiversal}, 
this means of avoiding detonation is used. : 

Increasing the relative motion of the charge in the com. 
bustion chamber will increase the scrubbing action of the 
gases against the relatively cool combustion chamber walls: 
consequently, more heat will be given up to the cooling 
medium and the charge will be less likely to reach the spon- 
taneous ignition temperature before it is burned in the usy, 
way; hence turbulence is of importance in suppressing deto. 
nation. Turbulence may be increased by directing the 
charge tangentially into the cylinder, or by Providing ob. 
structions in the path of the gases. This last method, however 
is likely to obstruct the entry of the charge and reduc 
the volumetric efficiency. 

Lowering the temperature of the cooling water will lowe; 
the temperature of the combustion chamber walls and jp 
turn lower the temperature of the new charge. More posi. 
tive circulation of the water, especially around the exhauys 
valve, will decrease local hot spots, which are sources of 
trouble. 

Other means of reducing the tendency to detonate, such 
as changing the valve timing and using the proper design 
of spark plug, are also quite effective but their effects are 
not so readily explained. 

Of the less desirable methods for reducing detonation, low. 
ering the compression ratio has already been explained. Re- 
tarding the spark will accomplish the result, but usually a 
the expense of some loss of power. This loss is evident from 
Fig. 6 when it is recalled that the area inside the indicator 
card loop is proportional to the power being developed by 
the engine cylinder. The smaller area of the card with a re- 
tarded spark is evident. Also tests show that efficiency is 
decreased. The manner in which detonation is suppressed 
by the retarded spark is evident when we recall that the tem. 
perature in the combustion chamber is proportional to the 
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The PETROLEUM ENGINEER 





uch 
ign 


are 


OW- 


Re- 


rom 
ator 


by 


ssed 
em- 


the 


















PRESSURE 














VOLUME 











Fig. 6. Effect of retarding the spark. A--Shaded 

area represents loss of useful power; B—Indicator 

card having normal ignition timing; C—Card taken 
with a retarded spark 


pressure. Since the maximum pressure is not so high, the 
charge will be less likely to reach the critical temperature. 
Most motorists will remember the effect of retarding the 
spark on hand-spark controlled cars when climbing steep 
hills. Probably one of the reasons present-day cars have less 
tendency to detonate on steep climbs is that the spark is 
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Fig. 7. Indicator card showing the effect of very 
rich or very lean mixtures 


automatically retarded more than proportional to the de- 


crease in speed. The resulting loss in efficiency is of little 
consequence because climbing steep hills represents such a 
small proportion of the driving time. 

With very rich or lean mixtures the rate of burning of 
the fuel is decreased. One evidence of this is the indicator 
card, Fig. 7, which looks very much like a retarded spark 
card. The lower rate of burning provides more time for the 
unburned portion to cool. These mixtures are not desirable 
because they reduce the power and efficiency and tend to 
cause trouble by overheating and burning valves. 


uick Method of Estimating Length 
of Material in Any Roll 


By W. F. SCHAPHORST 


QO": men are continually using material that comes in 
“rolls’—wire cloth, hose, belting, cables, wire, rope, 
chains, etc.—and the question often arises, “How much 
material remains in that roll?” Or, “Does 
the original roll contain full length?” 

There are numerous formulas for comput- 
ing lengths in rolls, but all are more or less 
complicated. We are told to find the outside 
diameter, the inside diameter, then subtract, 
multiply, and do various other things, and 
finally we get the answer. 

_Here is a simple rule of my own deriva- 
tion that I contend is the simplest possible: 
Make the one measurement ‘S’, as shown in 
the sketch herewith, in inches. Then count 
the number of turns. Multiply the two to- 
gether and then multiply that by 0.2618. 
The result is the length of the roll in feet. 
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For example, if the distance S$ is 10 inches, and the num- 
ber of turns is 10, the roll contains 26.18 feet. 

This holds true regardless of whether the material is paper, 
leather, or anything else. The thickness of 
the material does not make any difference. 

To check the rule, take an instance where 
we have only one single turn of belting, the 
distance $ being 10 inches. The roll, then, 
is a true circle, and the distance S is the 
diameter of that circle. The length of the 
belt, of course, is equal to the diameter times 
3.1416 or, 31.416 inches. Now divide that 
by 12 and you will get 2.618 feet, as per 
the above rule. 

Even if the roll is so tightly wound that 
there is no visible hole through it, the rule 
still holds true; and, likewise, if it is loosely 
wound. 
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Here's a Positive Low-Cost Way to Secure 
Permanent WATER SHUT-OFFS! 





First “Bottleneck” the Hole 
with a BAKER ROTARY 
WALL SCRAPER ¥» catarzing the tase 


20 to 50 feet of hole to insure ample clearance 
around the shoe and casing for the complete 
distribution of a satisfactory body of cement. 


4 Note at left how a 
j thick, uniform body of 
y cement entirely sur- { 











wea 2 rounds the casing. All 
AE Z plastered rotary mud 
XY Vi e ” 
: \\ * has been “wall scraped 


? away anda perfect bond 
Z is obtained between 
wa the formation and the 
cement. 

‘ts 


At right the casing con- 7 % 





i tacts one side of a Zit 
\ drilled hole and the thin layer of cement cannot 
provide an effective or permanent water shut-off. 

Wy How the BAKER WALL SCRAPER 
operates... 








After running-in to the 
desired depth, pump pres- 
sure opens the strong 
blades, which cut their 
way out to full expansion 
as rotation continues. 


AMAZING 
NX EXPANSION 
Any Baker Wall Scraper 
can be equipped with 
blades to enlarge a hole 
far beyond the diameter 
possible with a conven- 
tional type underreamer. 
As an example, the No. 6 
Size can increase the 
diameter of an 81/," hole 
to 19”—either in one cut 
or in steps depending on 
the formation. 


COMPLETE 
SAFETY 


In thousands of runs we 
have no knowledge that 
through any fault of the 
Baker Wall Scraper has it 
ever failed to come safely 
out of the hole. An 
additional safety 
factor is the small 
O.D. which makes 
it easy to “wash 
over” the body in event a 
weak drilling string twists 
off above the wall scraper. 








































Then use one of these Units 
or Combinations for the 
best cementing results 


BAKER 
CEMENT 
FLOAT 
SHOE 


Forged Steel 


Bakelite Seat 


Rubber Seat 


the most titliic 
. akelit " 
widely used y oa 
unit 


Buoyant BAKE. 


is safe for strings of LITE Ball Valve 


casing of any length. 
It guides the casing 
evenly down the hole, 
and being stronger Formals Ces. 
than the collapsing =. crete 
strength of casing is perfectly safe for longest, heaviest strings, 
The large circulation areas permit free passage of cement and 
the Bakelite ball (which floats in rotary mud or cement slurry) 
at the first reversal of pressure instantly forms a leakproof seal 
against the rubber ring which is strongly reinforced by the 
Bakelite valve cage anchored in concrete. 


Ample circulation 
Passage 
BAKER Special 





You must have all three... 
STRENGTH 
VALVE EFFICIENCY 
DRILLABLLITY 


and in all Baker Cement Equipment you know that the internal 
plug can be easily drilled out. The bakelite and concrete are 
drilled up into small, harmless fragments and circulate out of the 
hole. There is no metal or other dangerous material left to pre- 
vent immediate coring, or deflect the bit and start a crooked hole. 














{Above) For soft or caving forma- 
tions use the Baker Cement Whirler 
Shoe which has side ports in addi- 
tion to the bottom hole. Even if 
set on bottom the side outlets whirl 
the cement upward (without chan- 
neling) and a positive water shut-off 
usually is obtained. 


Where every possible precaution is A modern combination to stop the 
desired, we recommend using a cementing plug a joint or two above 


Baker Cement Float Shoe in combi- 
nation with a Baker Cement Float 
Collar a joint or two above bottom. 
This safety insurance is so inexpen- 


bottom and retain cement tailings 
inside the casing. With a Baker 
Cement Guide Shoe on the end of 


sive when compared to the cost of the string and a Baker Cement Float 
a well, that many modern operato‘s Collar above to your specifications, 
insist upon this combinatioa. perfect results are insured. 


C> BAKER OIL TOOLS, INC.<) 


P.O. BOX 609, HUNTINGTON PARK, CALIFORNIA 
COALINGA « TAFT « HOUSTON « OKLAHOMA CITY « TULSA « NEW YORK 





WATER EXCLUSION IS NO LONGER A SERIOUS PROBLEM 





IF YOU USE THE MODERN BAKER CEMENTING METHOD 
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ee 


Once upon a time there was a young 
man who called on a school teacher 
and had to stay an extra hour for being 


naughty. 


yor 
He: What would you do if a fellow 
criticized your figure? 
She: Oh, I wouldn’t hold it against 
him. 
yf 
“Did you hear the big news?” 
“Spill it.” 
“My dog visited a flea circus and 
stole the show.” 
,orf7 
“Tt says here that a wealthy western 
man left $500,000 to the woman who 
refused to marry him twenty years 
ago,” said the wife as she looked up 
from the newspaper she was reading. 
“That’s what I call gratitude,” com- 
mented the husband. 
,org7 
“Tell me, do you ever expect to find 
the perfect girl?” 
“No, but it’s a lot of fun making 
sure they’re not.” 
a ae 
And Languid Letty, the switchboard 
operator, says that Opportunity usually 
knocks but once—the second time it’s 
the hotel detective. 
A v 7 
Don't Tell Me! 
Don’t tell me about what a swell girl 
you've got, 
Don’t tell me how lovely she is, 
Don’t mention her charms as she lies 
in your arms 
Nor the thrill that she packs in a kiss. 
Don’t tell me how lovely she is from 
her feet 
To the crown of her sleek, golden head, 
Don’t speak of the passion that lurks 
in her eyes 
Nor the sweetness of lips, ruby red. 
Don’t tell me how tender and loving 
and kind 
She is when you’ve turned down the 
light, 
Don’t tell me about all the nice things 
she says 
When you're all cuddled up close and 
tight. 
Don’t tell me how gladly responsive 
she is 
To your every touch and caress— 
Don’t spoil it all, Brother, for crying 
out loud 
JUST TELL ME HER NAME AND 
ADDRESS! !—W hiz Bang. 
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BAUGH with Barrnjry 


Edited by BARNEY HORRIGAN 


“At a Minneapolis theatre the other 
night I heard two harmonicists play- 
ing two different pieces at the same 
time. | saw you in the front row so I 
thought you might remember what the 
two tunes were they were playing. Do 
you know?” 

“Yes; one was playing, ‘Get Along 
Little Doggie, Get Along,’ and the 
other was playing, ‘Trees’!” 

yor 


We know a fellow who looks for the 
needle in the haystack because, he says, 
that’s where the farmer’s daughter does 
all her fancy work. 

—Brid ge port Bulletin. 
yf 

The preacher’s small son was being 
quizzed by an elderly visitor one day. 

“Does your father ever preach the 
same sermon twice?” he was asked. 

“Sure he does,” the small boy replied, 
“but he hollers in different places.” 


a eZ 
“Your husband looks like a brilliant 
man—lI suppose he knows everything?” 
“Don’t fool yourself. He doesn’t 
even suspect anything!” 
5 A 7 
See or Sea 


The wife of a man who had enlisted 
in the navy handed the pastor of a 
church the following note: 

“Peter Bowers having gone to sea, 
his wife desires the prayers of the con- 
gregation for his safety.” 

The minister glanced over it hur- 
riedly and announced: 

“Peter Bowers, having gone to see 
his wife, desires the prayers of the con- 
gregation for his safety.” 

—Lufkin Line. 
y 7 7 

Salome was the first woman to dis- 
cover the relation between gauze and 
effect. 

¢ ¢ 

The nice old lady was finally pre- 
vailed upon to try a glass of cold beer. 
Feeling very wicked and worldly and 
being away from home where none of 
the neighbor ladies would hear about 
it, she consented. 

The dear old soul sat sipping the 
glass of amber fluid for a moment, 
then looked up with a puzzled air. 
“How queer,” she said, “it tastes just 
like the medicine my husband has been 
taking for the last thirteen years.” 












Two women were discussing mar- 
ried couples as women are wont to do. 

“I know a man who stays home with 
his wife every night in the year,” one 
said. 

Second Gossip: ““That’s what I call 
true love.” 

First Cat: “The doctor calls it par- 
alysis.” 

y 7 7 


Tim says that he doesn’t object to 
the biscuits Maggie bakes and he is 
willing to eat them six days a week 
but when she runs them through the 
clothes wringer on Sunday and calls 
them flap jacks, he thinks that is going 
too pesky far. 

yg 


Our office boys says he feels sure 
there must be something to this pre- 
natal influence idea. For instance, he 
says that before he was born his mother 
went to a zoo and was scared by a bear. 
A few days later he was born with 
bare feet. 

vy 7 y 

“I think I'll go on a bender,” said 
the house fly as he started to travel 
around over a pretzel. 

2 

Gertrude was taking her bath. A 
few minutes before hopping into the 
tub she called a man to repair one of 
the shades in the living room. She had 
just gotten into the tub when there 
was a knock at the door. 

““Who’s there?” she shouted. 

“The Blind Man,” replied the Jack- 
of -all-trades. 

“Just a minute,” chirped Gertrude, 
“and I'll let you in!” 

When she opened the door she got 
the shock of her life. 

“Oh,” she gasped, “I thought you 
were a blind man!” 

“T am, lady,” the man replied, blush- 
ing a deep red, “but I can’t go around 
with my eyes closed and fix window 
blinds, lady!” 

7 7 v 

Mrs. Murphy: Good marnin’, Rabbi 
Cohen—phwat are yez doin’ in this 
neighborhood? 

Rabbi Cohen: Oh, 1 just dropped 
over to catechize some of the children. 

Mrs. Murphy: Well, ye’ll have a 
divil of a time catchin’ my little Mike. 
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Fig. |. Welding a joint on the new 3017-, 29. 
gas pipe line in Cleveland, said to b “tata 


: e th 
gas line ever strung over a bridge . largest 


tei a 
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By A. F. DAVIS 
Vice-President, The Lincoln Electric C, 


v 


Arc Welding 
Used in 


Construction of Large Gas Pipe Line 


NEW gas pipe line, over 3000 ft. in length and buili 

of 20-in. pipe with all field joints arc-we'ded was re- 
cently completed over one of Cleveland’s longest bridg:s. 
The East Ohio Gas Company, for whom the line was con- 
structed, specified welding as a safety factor. The new line 
hooks into existing services at either end of the bridge. 

This line is constructed of 40-ft. pipe, factory-welded 
from 20-ft. lengths. The pipe is of -in. wall thickness, 
20-in. diameter with ends beveled to 45 degrees. The total 
weight of pipe used over the bridge is 126 tons, and the 
total length of the line from one end of the bridge to the 
other 3017 feet. 

The line was strung on the paved roadway of the third 
level of the bridge. In order to get the pipe up on this level 
it was necessary to hoist it with chain falls onto a small 
truck, which hauled it to position. The truck was fitted with 
a dolly, which facilitated the placing of the pipe. 

The pipe was mounted on roll and saddle mountings (See 
Fig. 1) permanently bolted to the beams of the bridge. The 
pipe was lined up, with a space of 'g-in. between joints. 
After the pipe was in proper position and blocked up, five 
tack welds were made on the joint to hold it in place for 
starting to weld. Plain butt joints without backing up rings 
were used. Two beads were run per joint, except 
where the opening between the pipe ends exceeded 
ly in., in which case a sealing bead was used. One 
bead was laid clear around the joint and nearly 
flush with the pipe. The second bead was laid to 
make a flush weld. (See Fig. 2). 
first few welds, it was possible to roll the pipe, but 
after four lengths of pipe had been welded, the re- 
maining joints had to be welded without turning 
the pipe. A total of 89 joints was welded. Each 
joint required approximately four |b. of 3, 16-in. 


In making the 


electrode manufactured by the Lincoln Electric 
Company, Cleveland, Ohio. 
A total of eight expansion joints of the slip 
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Fig. 2. A completed butt joint after the second 
bead has been laid flush with pipe edges on new 
Cleveland arc-welded gas pipe line 
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type was used on the line. The slip of these expansions 
were made of stainless steel to prevent corrosion. Each slip 
can move a maximum of eight inches. Six of these were 
single and two double, the latter placed at the apex of the 
bridge. The pipe was welded to the nipples of the expansion 
joints. After welding, all joints were annealed. Approxi- 
mately 30 days were required for laying and welding the 
pipe. 

The welding current was supplied by one of the ney 
300-amp. gasoline-engine-driven “Shield Arc” we!ders manv- 
factured by the Lincoln Electric Company. This welder was 
equipped with a time-delay idling device that slowed down 
the engine approximately 30 seconds after the arc was 
broken, insuring maximum fuel economy while still per- 
mitting the welding operator to change electrodes without 
affecting welding current. According to the welding fore- 
man on this job, this idling device made a difference of one 
gal. per hour in fuel consumption. 

When completed, the line was tested with 85-lb. pressure. 
In operation the line will carry a pressure of approximately 
40 pounds. Regarding the effects of temperature variations it 
was found that the line expands or contracts at the rate of 
.2 in. per deg. change in temperature. 
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Vapor Recovery and Pressure 
Distillate De-Propinizer 






By R.H. TURNER 


HE type plant that is described in this article may be 
f pet termed a combined vapor recovery and pressure 
distillate stabilizer, or de-propinizer, as the propane hydro- 
carbons are the ones most undesirable and consequently the 
ones that it is desired to dispense with. However, any of the 
heavier fractions can be eliminated, and in any proportion 
desired, as far as the underlying principles of design and opera- 
tion are concerned. If it is desired to rid the distillate of the 
propanes, any reasonable amount of the butanes can be held 
in the liquid finished product, but the percentage of butanes 
to be so held has an economical point that should not be ex- 
ceeded and which is dependent upon the local conditions at 
each individual refinery, as well as the proportionate percent- 
ages of the hydrocarbons available in both the gases and the 
distillate to be treated. It is endeavored to be brought out 
by the above that the type plant hereinafter outlined is just 
as flexible of design and operation as those of other types. 


The operation of the plant in general will be outlined prior 
to any considerations that affect such a plant from the stand- 
point of ease of operation and mechanical design of some 
of the individual pieces of equipment, as well as to economical 
advantages. The layout discussed and the temperatures and 
pressures quoted are from a plant now in actual operation 
and of necessity have to be based upon a given set of frac- 
tional analyses of the gas and the liquid to be treated. It 
might be further brought out that the specifications govern- 
ing the rigidity of design and performance of this plant, called 
for a 90 per cent recovery of all the available butanes in the 
gases and for the finished 























gases so compressed are then admitted into the shell of a 
vertical absorber-cooler, at a temperature of approximately 
175 deg. fahrenheit. The raw pressure distillate is taken from 
the distillate accumulator and pumped into the shell also of 
this same absorber-cooler, by providing an additional shell 
nozzle for such admittance. Water is passed through the tubes 
of this cooler in true countercurrent flow. This is necessitated 
by the conditions of temperature in order to avoid a tempera- 
ture crossing of the water and the fluids being cooled to such 
an extent that it would be impossible to obtain a temperature 
approach that would be most economical, as well as one that 
would be necessary to prevent the emission of too great a 
percentage of the butanes and heavier, such as to cause the 
failure of specified performance, from the vent of the 
weathering tank. 


In admitting the compressed gases and the liquid to the 
shell of the same cooler they become thoroughly mixed while 
being cooled and the partial pressures are so changed by the 
introduction of the liquid, as to cause an excessive amount of 
condensation desired of the hydrocarbons in the gaseous state. 
Because of the purpose for which it is used, the absorber-cooler 
should be of considerable tube length, to permit the thorough 
mixing of the gases, the increasing condensates, and the liquid 
distillate. In outside appearance it is an ordinary tube and 
shell condenser and cooler, but the shell baffles diverting the 
gases and liquid should be of a special type to give the greatest 
turbulent action and not of the ordinary condenser type. 
There naturally would have to be a collusion of this attain- 
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ment with that of maintaining the pressure-drop within an 
economical limit. 

The pressure distillate, with the condensates formed in the 
cooler and the noncondensible and fixed gases are then ad- 
mitted into a vent or weathering tank. This tank should be of 
such a size as to afford a large liquid-exposed surface and at 
the same time sufficient free volume for the disengaging of 
any liquid fractions entrained in the vapors, prior to the 
vapors being discharged from the tank as waste gases through 
a back-pressure valve. The back-pressure valve serves to keep 
a constant pressure on the system back to the discharge of the 
compressor. The fluids admitted to this tank will have been 
cooled to approximately 85-90 deg. fahr., by the passing of 
water through the tubes of the absorber-cooler at 80 deg. fahr. 
and leaving the unit at approximately 85-90 deg. fahrenheit. 

The fixed gases being vented will contain usually not in 
excess cf four to six per cent of the total amount of the avail- 
able butanes in both the gas and the liquid prior to treatment. 
There are, of course, lighter fractions vented in conjunction 
with the above, but they are not usually of very much conse- 
quence, since there will invariably be a sufficient amount of 
propanes and lighter remaining in absorption in the liquid, to 
serve as reflux medium in the fractionating cclumn. In losing 
the above four to six per cent of butanes, there remains in the 
liquid in the vent tank only 94-96 per cent of the available 
quantities, so there is only four to six per cent remaining that 
can still be lost and keep the performance of the plant within 
the specifications of butane recovery. Such additional loss can 
occur at only one point in the consequent operation of the 
plant. 

The liquid in the vent tank is then pumped through a 
series of heat exchangers and raised in temperature to apprexi- 
mately 175-185 deg. fahr. and on into the fractionating 
column, the heating medium being the hot finished product 
being discharged from the fractionating column. The raw, 
hot, fresh charge should be admitted into the column at such 
a point that the vapor pressure of it and the vapor pressure 
of the liquid on the tray of admittance are the same. This is 
usually taken care of by having several points of admittance 
into the column, a tray or plate being skipped between each. 
The proper point of this admission can be determined only 
by experimentation when plant has been settled down to a 
steady operation and the feed stock remains rather constant 
in hydrocarben constituents. 

The fractionating column should hardly ever contain less 
than 30 plates or trays and preferably should contain 36. 
The actual number, however, must necessarily depend upon 
the type and fineness of the fractionation that it is endeavored 
to attain. In reference to this the reflux ratio is a contributing 
factor. In consideration of the known theory that an infite 
reflux is required for one tray and an infinite number of trays 
for a negligible reflux. 

The pressure of the column is held at approximately 250- 
lb. gauge by the back-pressure valve on the gas line from the 
reflux accumulator. The temperature of the bottom of the 
column is held automatically at 350-375 deg. fahr., and the 
temperature of the vapors from the top of the column will 
seek its own level upon proper fractionation and the quanti- 
ties in the charging stock of the hydrocarbons remaining 
constant. 

From examination of the temperature at the bottom of the 
column in the reboiler of 350-375 deg. fahr., it can be readily 
seen that only under unusual circumstances is there steam of 
sufhzient pressure, and consequently temperature, to be used 
as the heating medium. Consequently the heating medium 
usually used is hot tar, more than the necessary quantity of 
which is almost always available at a temperature of 700-800 
deg. fahrenheit. An added degree of refinement to the plant 
design can be had, and under some conditions a smoother plant 
cperation and reboiler temperature control, by using the hot 
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tar in suitable generators for the production of ste 
pressure and temperature desired. Otherwise th 
mitted directly to the reboiler. 


M at the 
© tar is ad. 


When tar is so admitted, it should be through the tube 
and in no case arcund them, as the tar is invariably conta ‘ 
nated with coke and foreign matter, which will de 


Posit on th 
tubes and require them to be cleaned at re ‘ 


gular intery | 
ee ; ; als, 
The most efficient type rebciler is usually recognized to be th 


tube-and-tank type and the tank should be of sufficien 
diameter to permit of a certain amount of volume above re 
boiling liquid for disengaging. As an added factor of oie 
concerning this peint, the vapors evolving from the reboiler 
can be admitted to the second tray or plate from the bottom 
of the column, and the finished product taken from the 
bottem, or near bettom, of the reboiler. The reboiler should 
be equipped with tubes of not less than 1-in. O. D. and prefer. 
ably 1'2-in. to 2-in. O. D., and they should be sufficiently 
short to allow reasonably easy and quick cleaning. The tube 
element should be removable and behind the floating head 
shculd be placed a dam or weir, so that under no conditions 
can the bare tubes be exposed to the hot tar, resulting in undue 
temperature strains and loosening of the tubes in the tube 
sheets, with acccmpanying leaks. 

If it is possible, the tar should be pumped through the re. 
boiler by separate pump and not allowed to gravitate through, 
as varying conditions of operaticn at the cracking plant will 
make constant bottom-tower temperature control very diff. 
cu't. If a separate pump is used, the temperature centrol valve 
can be located in the steam line to the tar pump and tempera- 
ture control cbtained from variations in pump speed. This 
type of operation is usually more desirable and, too, the con- 
trol valve will not be exposed to the tar. 

The vapors leaving the tcp of the fractionating column will 
usually be at a temperature of 130-150 deg. fahrenheit. They 
are admitted into the reflux condensers and the resultant 
condensate and fixed gases cooled to 100-110 deg. fahrenheit. 
The reflux pump takes suction from the bottom of the reflux 
accumulator and discharges back onto the top tray of the 
tower, this cf course being a continuous operation. 
een said before, is held 
constant by a reducing cr back-pressure valve in the vent 


The pressure on the tower, as has 


gas line frcm the accumulator, the waste gases going to fuel 
lines or to where desired. The additional percentage of butanes 
that it is permissible to lose and still stay within the specified 
performance, are lost at this point. The quantity will usual) 
nct exceed four to six per cent, when operating at 250 |b. 
gauge and the reflux and gases cocled to 85-90 deg. fahrenheit. 

The finished product is forced under pressure of the column 
from the reboiler and into a series of heat exchangers to heat 
the incoming feed, being cooled usually from 350-375 to 
165-180 deg. fahrenheit. The temperatures can be varied by 
the selection of the heat exchangers, any additional surface 
employed ccoling the stabilized product still further and 
heating the incoming charge to a higher temperature. The 
finished product after passing through the exchangers is passed 
under its own pressure through a suitable water cooler, ot 
coolers, and upon being reduced in pressure by passing through 
a reducing valve, is allowed to run to storage as finished and 
stabilized. 

This type plant, in taking the place of the older design of 
dcuble processing, is very advantageous under a great many 
sets of conditions. The main point to be considered in select- 
ing a plant of the design outlined, is the pressure available 
on the pressure distillate accumulator. If the pressure is 9 
low and calculations show that an unreasonably high pressure 
is required cn the absorber-cooler, it might necessitate two 
staging and under this condition an economical balance o 
first cost will not prove so attractive as one where only 4 
single stage is required. In the latter case, first cost, as well 
as operating cost, will usually be very attractive. The temper 
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ture of the distillate available to be treated will also act as 
a governing factor, but this is not so important as the pressure 
consideration. 


The single-column plant is very easily operated and consists 
of much less equipment than the double plant system. With 
the proper application of instruments and controls, the single- 
column plant can be made entirely automatic and operation 
should not necessarily be disturbed, unless caused for reasons 
without the plant itself. 


If the hydrocarbon analyses of the vapors from the top of 
the column show upon calculation that there will be almost 
complete condensation in the reflux condensers, difficulty may 
be experienced in holding a perfectly constant pressure on 
the tower, under which condition a back-pressure valve should 
be placed in the vapor line from the tower to the condensers. 
If this is done, care should be taken that the pressure-drop 
of the vapors in passing through this valve is not sufficient 
to reduce the pressure in the accumulator to a point where the 
gases being vented from the accumulator will contain more 
than the desired amount of the hydrocarbons that it is en- 
deavored to keep in the liquid state, which is all used as reflux. 
A condition such as outlined here will very seldom arise, 
however. 


A much better degree of control of operation can be 
attained if automatic flow recorders and controllers are used in 
the discharge line of the feed and the reflux pumps and set 
to the desired rate in accordance with the amounts to be 
treated. Usually better control will result at these points, if 


the control valves are placed directly in the discharge |j 
and not in by-passes, and, also, if the pressure-drop rae 
through these valves is sufficient to afford a fine degr . 
control. _ 

This type plant is usually very desirable under Practically 
all sets of conditions, when operating in conjunction wit 
cracking plants, as the tendency in the design of the latter be 
been toward increased rear-end pressures, a design that is sees 
advantageous to the single-column system. I lowever, in select. 
ing operating pressures and temperatures for the Satisfactory 
specified performance of the plant, it should be done with 
all the available data that can be had, especially with regard 
to obtaining the necessary low-temperature fractional analyses 
of the gas and the liquid to be treated. The design and selec. 
tion of the absorber-cooler, should receive very careful con- 
sideration, as a failure of this piece of equipment to perform 
as desired, can be very detrimental to the overall performance 
of the entire plant. It should be so constructed mechanically 
that a wide variation in pressures can be placed on it to take 
into account any unforeseen changes in the hydrocarbons of 
the feeds. In some instances the pressure necessary on this unit 
can be lowered by the expansion through the tubes of a suff. 
cient quantity of the reflux accumulated in the reflux ac. 
cumulator, where such a quantity can be had or obtained, 
resulting in a much lower temperature of the products ad- 
mitted to the weathering tank. In this manner this tempera- 
ture can be lowered materially below that possible to be 
attained by ordinary water conditions. 





Martin-Decker Appoints Factory Sales 
Representative 


To assist customers in solving their drilling control prob- 
lems and lend the benefit of practical experience to technical 
problems, the Martin-Decker Corporation, Long Beach, Cali- 
fornia, has recently ap- 
pointed L. A. “Pete” 
Crawford as Mid-Conti- 
nent and Gulf Coast 
factory representative. 
Crawford is well quali- 
fied for his new duties, 
having spent six years 
in field and factory 
work for the Martin- 
Decker Corporation at 
Long Beach. ‘‘Pete” will 
assist E. L. Decker in 
covering the Mid-Conti- 
nent and Gulf fields. 

The Reed Roller Bit 
Company is the Mid- 
Continent and Gulf 
Coast distributor of 
Martin-Decker equip- 
ment, andCrawford will 
make his headquarters at 
the former’s Houston 
office. However, users of 
Martin-Decker equip- 
ment may avail them- 
selves of his services by 


L. A. (Pete) CRAWFORD 
calling any of the Reed branches: Lake Charles, Louisiana; 
Houma, Louisiana; Kilgore, Texas; Oklahoma City, Okla- 
homa; Fitts, Oklahoma; Midland, Texas; Beeville, Texas; 
Hobbs, New Mexico, and Hutchinson, Kansas. 
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S. D. Williams Made Manager Tube Sales 
for Timken 


The Timken Steel and Tube Company announces the 
appointment of S. D. Williams as manager of tube sales with 
headquarters at Canton, Ohio. Williams has been connected 
with the steel industry since graduating from Lehigh Uni- 
versity as a metallurgical engineer in 1913. He started work 
with the Carnegie Steel Company at Homestead, subsequently 
becoming superintendent of Open Hearth Operations for the 
Central Iron and Steel Company, at Harrisburg, Pennsyl- 
vania. Later he became associated with the Pittsburgh Cruci- 
ble Steel Company, Midland, Pennsylvania, as chief metal- 
lurgist, and in 1926 joined the Timken Steel and Tube Com- 
pany as metallurgical sales engineer, being made assistant 
director of sales in 1932, which position he filled until his 
recent promotion. 

For the past 15 years Williams has been in close personal 
contact with the alloy steel and tubing trade in all sections 
of the country, co-operating with manufacturers and users 
in the soluticn of their metallurgical and application prob- 
lems, his operating and metallurgical experience giving him 
an exceptional background upon which to base his recom- 
mendations. He has been active in the development of special 
alloy steels, and his specialized knowledge of Timken seamless 
tubing and alloy steel is at the disposal of the trade in his new 
capacity. 





Everlasting Valve Account to W-K-M 
Company 


W-K-M Company, Houston, Texas, has been appointed 
exclusive distributors in the Gulf Coast and Mid-Continent 
territory for Everlasting valves, which this sales organiza 
tion will sell and service, with stocks continuing, as in the 
past, to be handled through supply stores. 
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Additional Patent Issued on National 
Radiator Corporation Oil-Rator 


An announcement from the general offices of National 
Radiator Corporation at Johnstown, Pennsylvania, states that 
a second patent has just been issued on National Oil-Rators, 
one of the company’s important recent products. 

The National Oil-Rator is an industrial heating unit used 
primarily by petroleum producers in the dehydration of crude 
oil emulsions. A prior patent granted to Thomas A. No- 
yotney and Louis N. Hunter, member of the research de- 
partment of National Radiator Corporation, covers the use 
of this equipment for that purpose. 

The latest patent, also granted to Novotney and Hunter, 
assignors to the company, covers the eee 


mittee, Mr. Swope announced, and will have supervision of 
the contract service department and in addition will assist 
the district offices in all phases of their work. 

Vice-President E. O. Shreve will continue as executive 
representative of the company in the National Electrical 
Manufacturers Association, and is appointed chairman of the 
apparatus sales committee, which will direct the general com- 
mercial policies of the apparatus departments of the company. 


Black, Sivalls & Bryson Enter Michigan Field 

Black, Sivalls & Bryson have established a branch at Alma, 
Michigan, better to serve the operators in Michigan fields. 
The company has put in a complete stock of materials, and 
the Alma store is in charge of W. H. Price, formerly of 
Oklahoma City, and Vern Palmer, formerly of McPherson, 
Kansas. 








use of the Oil-Rator for general heat- 
ing purposes other than the treatment 


of oil emulsions. 





J. G. Barry, General Elec- 
tric Vice-President, Re- 
tired; Other Changes 
in Personnel 


The retirement of John G. Barry, 
senior vice-president of the General 
Electric Company, after more than 45 
years of service, and his election to an 
honorary vice-presidency, was an- 
nounced by President Gerard Swope 
following the meeting of the board of 
directors held in New York on June 
28. Barry, as active head of the ap- 
paratus sales organization, has for many 
years formulated and executed the 
company’s policy and sales program in 
the apparatus field. He will maintain 
an office in Schenectady and will be 
available for consultation. The retire- 
ment was effective as of July 1. 

Changes in the executive personnel 
of the apparatus engineering and sales 
organization of the General Electric 
Company, effective July 1, also were 
anncunced at the board meeting. 

Commercial engineering activities of 
the transportation department and gen- 
eral office commercial transportation 
activities will report to Vice-President 
H. L. Andrews, who will become a 
member of the apparatus sales com- 
mittee. 


Industrial commercial engineering 
will hereafter report to W. W. Miller, 
manager of the industrial department, 
and central station commercial engi- 
neering to M. O. Troy, manager of the 
central station department of the com- 


pany. ENSIGN CARBURETOR CO., Ltd. 


P. O. Box 606 


Vice-President E. W. Allen will be 
a member of the apparatus sales com- 








Gas and 
Gasoline 


ENSIGN Carburetors and gas fuel regulators are the product of a 
modern factory which specializes in quality products. They are 
the result of over 15 years’ experience. Its products are standard 
equipment on the motors of the largest engine and tractor 
manufacturers. 


ENSIGN Carburetors and fuel regulators are cast brass. The throt- 
tle shafts are of special durable material. Bearings for throttle 
shafts are extra long and of special silicon alloy bronze. 


ENSIGN combination gas or gasoline carburetors are not attach- 
ments to your old carburetor, but are scientifically developed 
units. They will deliver maximum horsepower with minimum 
fuel consumption of either fuel. 


Write for Descriptive Literature and Prices 
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will cut fuel and 
service costs... 


(Los Angeles Suburb) Huntington Park, Calif. 
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JOHN J. CONRY, general pro- 
duction superintendent of the Carter 
Oil Company, has been made a vice- 
president of the company. He has been 
connected with the Standard Oil Com- 
pany of New Jersey since 1900, and 
in 1918 was made superintendent of 
the Carter. 

—— <> 





HERBERT F. BEARDMORE 


HERBERT F. BEARDMORE, pe- 
troleum engineer, has been made dis- 
trict engineer at Seminole, Oklahoma, 
for the Amerada Petroleum Corpora- 
tion. He resigned his position with the 
I. T. I. O. Company in the Oklahoma 
City field to take over the new post. 

<> 

HARRY KALEY has been ap- 
pointed advertising manager of the 
Ethyl Gasoline Corporation, succeed- 
ing Lucien P. Locke, resigned. Kaley 
formerly was assistant sales manager 
of the company. 

<> 

L. B. DENNING, president of the 
Lone Star Gas Corporation, Dallas, 
Texas, recently announced several pro- 
motions. D. A. HULCY was appoint- 
ed vice-president and a member of the 
beard of directors of the corporation; 
ELMER F. SCHMIDT, general super- 
intendent of the Lone Star Gas Com- 
pany, was made a member of the board 
of directors of the company; ROY 
COFFEE was named general attorney 
and a member of the board of direc- 
tors; and MARSHALL NEWCOMB 
was appointed assistant 
torney. 


general at- 


<> 

L. S. SINCLAIR has been made 
assistant to D. A. LITTLE, president 
of the Magnolia Petroleum Company 
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and the Magnolia Pipe Line Company, 
Dallas, Texas. He has been comptroller 
of the two companies. The office of 
vice-president and general manager 
held by Ralph Kinsloe, recently de- 


ceased, has been discontinued. 
> 

FOREST DORN, president of the 
Forest Oil Corporation, Bradford, 
Pennsylvania, sailed recently with Mrs. 
Dorn for England and France. They 
will be joined by their son, Dale Dorn, 
in London. 


> 
L. L. RECTOR, president of the 
Rector Well Equipment Company, 


Inc., Fort Worth, Texas, spent some 
time recently in Colorado and Wyom- 
ing on business. 
> 
C. E. CLASON has been placed in 
charge of all acidizing work for the 
Halliburton Oil Well Cementing Com- 
pany, Duncan, Oklahoma, and _ will 
have field offices at Wichita and 
Hutchinson, Kansas. He has been dis- 
trict manager in Kansas for Dowell 
Incorporated. 
<< 
WILLIAM L. McLAINE, vice- 
president, and NEIL C. NEEDHAM, 
land man, of the General Petroleum 
Corporation of California, were in 
Casper, Wyoming, recently, the com- 
pany opening new offices there. 
<> 
I. V. DAVIDSON, with the Royal 
Dutch-Shell at London, England, re- 
cently made a tour of the company’s 
holdings in Coastal Louisiana. He was 
accompanied by D. B. COLLINS, pro- 
duction superintendent for the Shell 
Petroleum Corporation. 
> 
HARRY J. MORLANG, vice- 
president in charge of Tubular Sales for 
Oil Well Supply Company, Dallas, rec- 
ently made an extended eastern business 
trip, including in his itinerary New 
York, Philadelphia, and Pittsburgh. 
<> 
C. E. OLSON, of the Gearench 
Manufacturing Company, Houston, 
Texas, is in California on business. 
> 
L. W. ROGERS has opened offices 
in London, England, as European rep- 
resentative of the Hughes Tool Com- 
pany, Houston, Texas, and of the 


Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. Rogers is well known 
to the oil fraternity, having been many 
years in the Roumanian oil fields. He 
recently returned to London from , 
two months’ visit to the United States. 
where he studied the latest drilling and 
prcduction methods. 
<> 
F. R. BANKS, European technical 
representative of the Ethyl Gasoline 
Corporation, has been awarded the 
Taylor Gold Medal of the Royal Aero- 
nautical Society (London) for 1934. 
for his paper on “Ethyl Petrols for 
Aviation Purposes,”’ delivered before 
the society in January, 1934, 
<> 
EDWARD N. CORNING, sales 
engineer for Everlasting Valve Com- 
pany, Jersey City, New Jersey, recently 
completed a business trip through the 
Gulf Coast and Mid-Continent dis- 
tricts, working with members of the 
sales staff of W-K-M Company, Hous- 
ton, Texas. The latter concern has been 
made exclusive sales and service repre- 
sentatives in those territories for Ever- 
lasting valves. 
Og 
ARTHUR E. WALLACE has been 
elevated to the position of acting man- 
ager of operations for the Western 
Gulf Oil Corporation, the Pacific 
Coast producing unit of the Gulf Oil 
Corporation. He succeeds WALTER 
B. PYRON, who has been made vice- 
president of four Gulf subsidiaries with 
headquarters at Houston, Texas, a 
post made vacant by the recent death 
of Underwood Nazro. 
a> 
JAMES W. TOWART, at one 
time engineer at Seminole, Oklahoma, 
for the Carter Oil Company, and now 
chief production engineer of the 
Romano-Americana Oil Company in 
Roumania, is a visitor in the Mid- 
Continent. 


> 


G. E. SHOUP is now with the 
International Derrick and Equipment 
Company as sales representative in 
Dallas and Fort Worth. Shoup was for 
many years with the Oil Well Supply 
Company and enjoys a wide acquaint- 
ance in the oil industry. 
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Double eduction Unit 


N designing a gear reduction unit for oil field service 
provision must be made for high impulse loads and 


sudden torque reversals in each pumping cycle. 


Parkersburg has developed especially for oil field ser- 
vice a completely balanced design of double helical 
gears, of the herringbone type, providing overlapping 
tooth action, relieving shafts of ehd thrust and elimi- 
nating thrust bearings. 


Parkersburg Gear Reduction Units are accurate in 
design and construction and are available in a variety 
of types and sizes, from 10 h.p. to 60 h. p. capacity 


The remarkable sturdiness of Parkersburg Gear Re- 
duction Units is convincingly demonstrated by their 
performance records --- of hundreds in use not a 
single failure has been experienced through any 
cause whatsoever. 


See your nearest Parkersburg Representative or write for further details 





THE PARKERSBURG RIG AND REEL CO. 


EXECUTIVE OFFICES AND MAIN PLANT 
NEW YORK HOUSTON 


TULSA PARKERSBURG, WEST VIRGINIA DALLAS 
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PRIZED piece of equipment in oil 

well drilling operations is a rotary 
hose that can “take it’ without leaking, 
seeping or blowing out un- 
der the most severe work- 
ing conditions. 

The hardest kind of field 
service has proven that 
Grizzly Powerflex is such a 
hose, states the manufac- 
turer. This steel armored 
hose is extremely tough and 
strong, yet flexible enough 
to absorb the hammering 
pulsations of the pump with- 
out being affected by the 
strain. The hose is built to 
withstand pressures far 
greater than are usually en- 
countered in oil well drilling. 

A full 2%4-in. opening permits free cir- 
culation and minimizes friction, adding to 
the life and serviceability of the hose. The 
outer protective cover is designed for hard 


Grizzly Powerflex 


service and exceptional durability, it 1s 
claimed by the manufacturer. 
Grizzly Powerflex is manufactured by 





E. M. Smith Company, Los Angeles, Cali- 
fornia, and distributed by the T. T. Word 
Supply Company, Inc., Houston, Texas, in 
all their stores. 


U. S. Mechanical Boiler Cleaner 


HE installation of the U. S. Mechani- 

cal Boiler Cleaner, manufactured by 
the U. S. Oil Tool Corporation, Petro- 
leum Building, Houston, Texas, will keep 
any type of boiler clean while in opera- 
tion without the use of chemical com- 
pounds by utilizing the internal steam 








pressure in the boiler to force out all the 
impurities that rise and settle in the water, 
it is stated by the makers. The mere open- 
ing of a blow-off valve accomplishes this 
result. The cleaner eliminates the forma- 
tion of scale, the collection of sediment 
and mud in the bottom of the boiler, and 
the foaming and pulling over, it is as- 
serted. 

The unit consists of two floating skim- 
mers and a gathering line. The floating 
skimmer is connected to an outlet on which 
is placed a valve outside the boiler. When 
this valve is opened, internal steam pres- 
sure forces all scum from the top of the 
water through the intake cup to the out- 
let line. Removing this scum eliminates 
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the formation of scale and prevents a 
foaming condition. 

The gathering line consists of a series 
of cast iron crushers, each with an open- 
ing in the bottom, and connected by nip- 
ples. When the blow-off valve is opened, 
internal steam pressure forces all sediment 





on the bottom of the boiler to the open 
ings in the crushers and from there car- 
ries it out through the blow-off. The blow- 
off valve need be opened for only a few 
seconds, at about two-hour intervals. This 
carries off all the mud, sediment and the 
old scale that has checked off and dropped 
to the bottom. By eliminating the forma- 
tion of new scale in the boiler, the old 
scale checks and cracks off through the 
expansion and contraction of the metals. 
The crushers in the gathering line gradu- 
ally break up the larger pieces of the scale 
so that it is carried out with the blow-off. 

The syphon cups installed over the 
crown sheet take up any sediment around 
the entire crown sheet and carry it out 





through the blow-off valve. The floatin 
skimmer is suspended at each end =. 
flex-steel tube, allowing the float full 
movement with the varying water level 
keeping the skimmer suspended at exactly 
the proper height to carry off all wale 
impurities before they settle on the tubes 
and turn into hard scale. 





Meptol by Geo. S. Mepham 


Corporation 


EO. S. Mepham Corporation, East 
St. Louis, Illinois, manufacturers of 
Colox, announces full production on 
Meptol, an organic compound for reduc. 
ing the viscosity of drilling mud. The 
chemical components of Meptol result in 
a maximum reduction of mud viscosity 
with a minimum jell reaction, state the 
manufacturers. 
Meptol comes to the user in concen- 
trated form to permit easy transportation, 
As with other chemical compounds for 



















| Colox= 
MEPTOL ie 
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MEAN CORPORATION 





reducing viscosity, various strength solu 
tions are required for treating muds of 
different compositions. 

An average solution for treating forma- 
tional mud follows: 


Water... .. . . S5Ogal. 
CausticSoda ... . 3bb. 
Meptol (eee so 


Other formulae cover a range up to 10 
lb. of caustic soda and 10 Ib. of Meptol to 
50 gal. of water. 

Application should be direct to the mud 
as it comes from the flow line, and the 
solution should be added in quantities suf- 
ficient to empty the drum in 40 minutes 
to one hour, according to the manufac- 
turers. 

Meptol is packaged in handy cartons of 
5 Ib., net weight, 6 cartons to the case. 
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© SON” on a tool has 
come to be recognized as 
a “hallmark” of supreme 
merit. GUIBERSON oil 
field specialties have con- 
sistently taken the lead 
in every department of 
oil field work in which they have 
been introduced. Ask for our literature 
on the products shown here, and on 
GUIBERSON Wire Line, Tubing and 
Casing Oil Savers, Spiral Packers and 
in Bottom Water Plugs, Underreamers, 
of Disc Bits, Tool Joint Tongs, Tubing Strip- 
on pers and Anchors. All GUIBERSON 
specialties are fully protected by basic 
patents. 
» 10 
1 to THE GUIBERSON CORPORATION 
_ Box 1106, Dallas, Texas 
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N unusual device being introduced to 
the petroleum industry is the Grove 
Non-Freezing Regulator. Already a con- 
siderable number of these new regulators 


are in daily use on major oil company gas 
lines in 

The basic idea for the regulator was 
evolved for use in submarines of the U. 
Its application there required 


California. 


S. Navy. 


Grove Non-Freezing Regulator 


itial high-pressure natural gas regulation; 
ind Grove Regulators have since been 
used for feeding boiler sets and other 
uses. 

.. D. Rogers of Renco, Inc., engineers, 
sole distributors of the Grove Regulator, 
is well known throughout the petroleum 
industry, as he was tormerly general 
salesmanager of the Merco-Nordstrom 





single step pressure reductions trom 3500 
to 175 Ib. per sq. in. The importance of 
the service is a primary one in undersea- 
craft operation, as submarines will not 
rise should regulators freeze. 

Single step pressure regulation from 
3500 Ib. to 1 Ib. has been successful ex- 
perimentally, although no practical appli- 
cation is known to exist for such extreme 
conditions, officials of the manufacturing 
company state. 

Without the use of heaters or any at- 
tention whatsoever, the present oilfield in- 
stallations handle a full 1200 |b. differ- 
ential, and are tracing exact circles on 
the meter charts, it is said by the manu- 
iacturer. 

Other unusual features are the elimina 
tion of excessive size and bulk, as well as 
springs, weights or stuffing boxes. There 
is no bleed to atmosphere. The Grove 
Regulator has a gun-metal body and a 
forged steel dome that enables it to with 
stand test pressures up to 10,000 Ib. per 
sq. in. 

Subsequent oil industry 
followed the extraordinarily 


applications 
difficult in- 


Coen Metal Atomizer 


N important recent development in 
Ain field of metallic protective coat 
ing is the Coen Metal Atomizer. It is a 
product of the Coen Company, known 
throughout the petroleum industry as 
manufacturers of oil and gas burning 
equipment. Engineers for the company 
state that the special wire-feed mechan 
ism of the Coen Atomizer helps produce 
metallic coatings of uniform thickness in 
less time than previously. It is said that 
the Coen developed positive feed permits 
coating with tin or with various steels or 
alloys without necessitating gear ratio 
changes to accommodate the wide range 
of melting points. Also that the stream 
of atomized metal is dependably continu- 
ous, so that application to metal surtaces 
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Further information can 


Valve Cor 
be procured from Renco, Inc., 116 New 
Montgomery Street, San Francisco, Cali 
fornia. 


npany. 


can be done more rapidly and econom 
ically. 

\ large number of oil companies have 
wen carrying on metallizing work in 
combating corrosion. While much of the 
equipment treated has been in actual 
service, the best results are said to come 
irom applying the coatings to new equip- 
ment as it is installed. The results ob 
tained indicate the value and future of 
metallizing. Old equipment reacts well 
provided the oil is or can be drawn from 
the metal walls. Stills, heat exchanger 
heads, boiler tube tanks, towers, 
hot oil pump plungers, lead-lined acid 
chambers, reaction chambers, dephlegma 
tors, and even tank cars and tankers are 
being protected from corrosion and chem 
ical destruction. The fight on corrosion 
as been a long battle, but when won it 
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means annual savings 
millions of dollars. 
Metals such as steel, lead, 


running well int 
‘t) 


zinc, Copper, 

nickel, and 
as pure Metal 
fact, any 


ry 
it is Cc laimed, A 


monel metal, tin, cadmium, 
many alloys can be sprayed 
with the Coen 
metal or alloy capable of being 
into wire can be used, 


Atomizer, in 





additional feature of sprayed metallic 
coating is that it does not have to be re. 
moved for inspection, the manufacturers 
state. Also if a minute leak occurs only 
the immediate zone 1s affected, as the cor- 
rosive liquids cannot flow. Coating thick. 
nesses from .010 in. to .020 in. have been 
effectively applied, it is pointed out. 

\n illustre — folder has been prepared 
by the Coen Company. Those interested 
may obtain copies by writing to that com- 
pany, 920 Bryant Street, San Francisco, 
California. 


National Announces Two 
Unit Pumpers 


HE National Supply Company an- 
nounces the addition to its already 
extensive line of pumping equipment the 
Type TH-800 and THD-800 unit 
pumpers. 
These pumpers are complete, compact 
and self-contained units capable of do- 
ing the work of the heaviest standard 


rigs. They are adaptable to a wide range 





of pumping conditions and several types 
of instaliauions. They are mounted on 4 
base that is high enough to permit i- 
stallations on derrick floors. The cranks 
clear the floor without a foundation. It 
desired this pumper can be installed on 
concrete foundations with or without the 
base. 

Single- or double-reduction gears are 
available for low-speed single-cylinder 
engines, high- speed multi- cylinder ell- 
vines, or electric motors with either flat 
belts or \V-belts. 

The high hp. ratings, and strong, rug- 
ged construction of these pumpers make 
them ideal installations in fields where 
proration tests are taken, the manutac- 
turers State. 

National's Bulletin No. 72 fully de- 
scribes these new pumping units and will 
be forwarded free upon request. 


The PETROLEUM ENGINEER 














LV pes 
On 4 
t in- 
-anks 
n. Ii 
d on 
t the 


; are 
inder 
r ell- 
r flat 


rug- 
make 
where 
wufac- 


y de- 
1 will 


TEER 












WITH POWER AND FLUID ENDS 
CAPABLE OF RENDERING THE 
SAME SERVICE AS EQUIVALENT 
SIZE STEAM PUMPS 


TYPE C-350 - 73x 18 


IDEAL 


“Reg. U. S. Pat. Off.” 


POW IER 
DRIVEN 
SLU Shi 
PUM P 


SEPIONAL SUPPLY 


COW PAY : 
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Safety Tubing Head, Oil 
Center Tool Company 


IL, Center Tool Company, Houston, 

Texas, announces Type T-6 tubing 
head, which allows a well to be safely 
drilled in with either oil or water, there- 
by keeping the drilling mud off the oil 
bearing sand. This head is shown here 
in a running position with two packing 
glands and in a set position with a single 


Type T-6 Head 
Set Position 
gland. As many of these packing units 
can be employed as the job may require, 
building one upon the other, as shown in 
the open position, by adding extra bowl 

and packing. 
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Type T-6 Head 

Running Position 
The manufacturers explain that this 
head makes possible drilling in against 
pressure, running tubing against pressure, 


106 


and washing behind the liner, up as many 
joints as is desired. The slips on which 
tubing suspends can be used for run- 
ning tubing. 

An additional safety factor embodied 
in the new design is that the O-C-T 
Type “H’” blowout preventer is made to 
fit on top of the head. 

The trouble encountered in sealing off 
the oil sand by the weight of present-day 
heavy drilling mud necessary to combat 
blowouts gave rise to this new head, 
which offers a mechanical means of pro- 
tecting against pressure without having 
to resort to use of heavy drilling slush 
in completing wells, it is stated. 


Burks Niagarette Water 
Pump By Decatur Pump 
Company 


HE Decatur Pump Company oi De- 

catur, Illinois, announces a new type 
water pump, known as the Burks Ni- 
agarette. The unit is extremely simple in 
design, the manufacturers point out, hav- 
ing no belts, pulleys, gears, crossheads, 
valves, springs, cup leathers, or pistons. 
The action of the pump draws water 
through overhead loops and air pockets 














on the suction side and delivers a non- 
pulsating stream on the discharge, elimi- 
nating “hammer” and “surge.” It is capa- 
ble of priming itself on an extreme suc- 
tion lift, it is stated, and handles air only, 
as well as air mixed with water. 

The shaft is of stainless steel mounted 
in oversize ball bearings. The impeller 
and raceway are both of cast bronze, the 
design of which provides a hydraulically 
balanced load. They can be replaced with- 
out disturbing the water piping. An elec- 
tric motor provides the power, and is so 
equipped that it is automatically discon 
nected should an overheated condition 
occur. 

The Niagarette water system can be 
used as a “feeder” for large storage tanks 
already in place or to be installed. An 
automatic air volume control maintains 
proper air-water ratio in the storage tank 
at all times, it is stated. 

Bulletin No. 102-C describing the pump 
will be sent by the manufacturers upon 
request. 


McCord Type C Chemical 


Measuring Pump 


HE McCord Radiator and Manufac- 
turing Company, Detroit, Michigan, 
has announced a new dispensing and 
measuring pump, which the makers state 












is particularly adapted to the meterin, 

chemicals. The manufacturers point 8! 
that the pump, known as the “MeCon 
Type C Chemical Measuring Pump ond 
corporates six important features: (1) 
ability to deliver a predetermined amo ) 
of liquid, proportioned according to he 
requirements, over a definite periog of 
time, or a measured quantity, according 
to speed of the operating machine: 0s 
all units of the pump are designed . 
long life and durabilitv; (3) individual 
removable pump units make for easy ad- 
justment and quick removal for clean. 
ing; (4) all working parts are com. 
pletely enclosed, operating in oil, fyljy 
protected from dirt, dust, and other ele. 
ments; (5) positive delivery of liquids jg 
made against pressures as high as 29 

















lb.; and, (6) the driving mechanism 
can be removed readily by taking out 
four bolts when it is desired to change 
to rotary or ratchet drive. 

When used for delivery or injection 
of chemicals into crude oil lines an aux- 
iliary chemical tank, made of terneplate 
and of three gal. capacity, is provided. 
This tank is connected to the suction side 
of the pump. For such service pump units 
constructed of steel are used, although 
units made of alloys can be supplied. 

The standard pump is equipped with 
a ¥Y%-in. plunger, but a %-in. or %-in. 
plunger can be furnished, giving a wide 
range of delivery according to the driving 
speed. Adjustments are made from the 
outside. A test screw is provided to check 
delivery of the liquid upon starting the 
pump. Another feature is a double ball 
check valve at the end of the line that 
holds the liquid in the line and assures 
immediate delivery. 


Four standard types of drive are pro- 
vided: ratchet reciprocating, rotary 37% 
to 1, or a motor drive unit with a 68 to! 
reduction, or a direct rotary drive 1 tol. 
A 5-in. or 7-in. pulley can be supplied 
on rotary drives. 

The %4-in. plunger model delivers one 
pint of liquid in 243 plunger movements 
The 3-in. plunger model delivers one 
pint of liquid in 434 plunger movements, 
while the 54-in. plunger model delivers 
one pint in 150 plunger movements. The 
following capacity table is on the basis 
of cu. cm. of liquid per full stroke o! 
the plunger: 


CAPACITY CHEMICAL PUMP 


Ser 1.105 cc. per full stroke 
i. eee 1.81 cc. per full stroke 
$6-im. dia. ........ 2.855 cc. per full stroke 
FULL STROKES PER PINT 
NS sical reheat ae ame 464 
Pea. ME ivvetacdawsdcaveeesonent 261 
BT, Ws cae Ksarebewicaeesbamcoed™ 167 
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Combination Test-Lite 


and Fuse Puller 


DEAL Commutator Dress- 

er Company, Sycamore, 
lil., now has available the 
Combination Test-Lite and 
Fuse Puller with 18-in. flexi- 
ble leads. This new tool will 
test circu.ts of from 110 to 550 
volts and will test, remove or 
replace fuses from 30 to i00 
amp. capacity. \lso, can be 
used for handling “live” elec- 
trical parts, adjusting loose 
cut-out clips and “fishing” for 
loose articles surrounded by 
live wires. The tool resembles 
a pair of pliers and is made 
from molded reinforced bake- 
lite: it is a non-conductor ; be- 
ing only seven inches long and 
weighs but six ounces ; there- 
fore, can easily and comfort- 
ably be carried in the pocket. 


Vulcalock Valve 
ie B. F. Gor drich Com- 


pany, Akron, Ohio, an- 
nounces the V ulcalock valve, 
a rubber-lined valve for han- 
dling corrosive and abrasive 
fluids under conditions of fair- 
ly high pressure, pulsating 
pressure, throttling or suction. 

The action of the valve does 
not depend upon a flexible dia- 
phragm. The resilient, rounded 
disc that snaps over a circular 
plate at lower end of stem is 
said to provide an absolute seal 
when brought into contact with 
the molded rubber-covered seat 
rings. Both disc and seat ring 
are simple, inexpensive, easily 
replaceable parts, the manu fac- 
turers point out. A steady, uni- 
form flow and positive shut- 
off are obtained under severe 
operating conditions. 

Vulcalock valves may be 
lined with any of the standard 
Goodrich Acidseal compounds, 
hard or soft, depending upon 
conditions of service. 

Nearly straight line of flow 
renders the Vulcalock valve 
especially adaptable to fairly 
high pressure work and abra- 
sive service. On sizes up to and 
including six in. there is no re- 
striction of flow through the 
seat ring, it is stated. 

The molded seat ring can be 
removed simply by taking off 
the body bolts. This ring is 
double seated and reversible 
for double service. By revers- 
ing the lower body section and 
replacing the bolts, the Vulca- 
lock valve may be quickly 
changed from a straightway 
valve to an angle valve or vice 
versa. 


The Acidseal lining of the | 














Vulcalock valve is bonded to | 


the metal parts with practical- 
ly integral adhesion by the 
patented Goodrich Vulcalock 
process. Corrosive or abrasive 
materials handled come in con- 
tact only with rubber especially 
designed to resist their de- 
teriorating action. 
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Scientifically Guiding 
} J 


the 
Destiny 
of Your 


Well... 


Derrick man puts on clamp 
and lines gun in on target 
. . . then takes instrument 
out, and pipe stand is 
lowered. 





‘ e 


The Eastman Engineer, using Eastman advanced equipment, can bottom 
your well where you want it... can straighten it . . . can sidetrack junk in 
it... can kick off a plug the direction you want to go .. . can guide it out 
of the salt where possible . . . can deflect it away from known cavities . . . 
can put the hole where you couldn't move ina rig... 


and IS DOING THESE JOBS EVERY DAY! 





Floor man puts transit in 
same clamp which is low- 
ered on pipe, and lines up 
on same target, thus learn- 
ing the angle of pipe turn. 


EASTMAN 


OIL WELL SURVEY CO. 
of TEXAS 


4909 Fannin Street, Houston, Texas 


EASTMAN OIL WELL SURVEY CO. 


5 Stiles Park Circle, Oklahoma City 
2895 American Avenue, Long Beach 












































. . : tions on practically all types of stationary Second, the use of materials : 
Ensign Combination Gas engines, the Ensign combination gas and suited to the conditions of Diesel on 
4 gasoline carburetor is being widely used tion—-in contradistinctio SR ye 
r gasol R ; 1 1) ¢ : on to mat al 
and Gasoline Carbureto in oil field and industrial service, the used in the construction of certain ty: 
QUIPPING internal combustion en- manufacturers say. Owners desiring fur- YPes 
gines with carburetors that permit ther information are invited to write the : 
the use of either gas or gasoline for fuel Ensign Carburetor Company, Ltd., P. O. P 
has been found economical in locations 30x 606, Huntington Park, California. 
where gas is available. 
The Ensign Carburetor Company, Ltd., 
Huntington Park, California, manufac- ° 
ture a combination gas and gasoline car- Cooper Bessemer Diesels 
buretor that combines all the advantages ROGRESS in the design of Cooper- 
of their model “K” gasoline carburetor Bessemer Diesel engines during the 
with their model “Kgl” easy starting gas last year has centered on three objectives. 
carburetor into a single efficient unit. First, the design of engines that—in all 
Changing from one fuel to the other their details—are specifically Diesels. 
may be done instantly without changing [hat is to say, engines that borrow little , 
fuel lines or making intricate adjust- or nothing from the designs of steam, a 
ments, it 1s stated. Designed for installa- gas, or gasoline prime movers. of power units intended for a different 
: set of duties. 
Third, the perfection of a fuel-injec. 
ENGINEERS DEMAND a es ae 
vantages of the common-rail system, anj 
retains all its advantages. 
As evidence of the progress that this 
. . another 
CHECK 
reason why SHECK THESE Fearunes 
"9ineered + . 
“u “ © eliminate * : 
COOKTITES” [Rte oossitas, 
WO-piece : ; 
4 "INg with secling "'"G—or pla 
pre ominate Ret coal Provised Sealing ieies 
|. S€aling el 
and score eying to crumble 
eS pressure : : : ; 
sealing enon loading strain the 102-year-oid engine builder has made jn 
Materia — these three directions, _Cooper-Bessemer 
seo ing ribetially developed fos points out the new “N” line of mutt. 
\ a quirements cylinder Diesels. 
epth radial strength Four new engineering developments 
CHECK Single tine enn are common to the “N” line. Steel through- 
J Gove landing hol : t tl =< : , r 
this chart Dual ting eyling sg volts connect the cylinder heads to the 
7 er seal 
'™e tested ; eee ar ee ee ok 
“Cycle enpines 2-cycle and ( 
, 
The increased efficiency and reduced main- 
tenance cost that follow the application of 0 
COOKTITE Sealing Rings is sufficient 
i! 
d ‘ reason for the predominance of COOK- ' 
COOKTITE TITES in internal combustion engines. Yet, 
important as these operating economies 7 F si 
are, it is the ability of COOKTITES to stand bases, putting the cylinder block and cen- J 
the gaff that is causing operators to install tertrame a SP ee a age “a 
them when ring replacements are neces- {0 usPah Porat eed wr pie 
sary. The COOKTITE Patented Construc- cylinder block. The patented wrist-pit 
tion does it. construction practically doubles the effec- 
Get the complete story ... write today. tive wrist-pin bearing areas. On all N 
line engines except the smallest type, a 
patented atmospheric-relief injection sys 
@ Cooktites seal both Cylinder and Groove tem is used. 
There is no tendency for the nozzles 
ee aoe to leak or dribble. Combustion is clean 
and complete. And the load on the m- 
74 . Y; dividual cvlinders can be balanced easily 
: f/ 44 \\V\IS/ ‘i Bsc) / and permanently. 
ie ergs. “St | ' 5 The largest “N” line Diesel is the Tyre 
: a : e GN, with power cylinders 10!4-in. diam- 
v iS eter, 13%-in. stroke, rated 50 to 75 hp 
Blow-by through the joints Cooktite Cylinder Cooktite Groove Cooktite has full depth per evlinder. Type EN the intermediate | 
wba Se on maa S———— size—has power cylinders with 8-in. bore, 
1014-in. stroke, rated from 20 to 47 hp , 
C. LEE COOK MANUFACTURING CO. esis tie sta he FF 
? ” Type BN, with power cylinders 5%-1 I 
INCORPORATED diameter, 734-in. stroke, rated from lt 
New York L 1 ‘ er, /74-n. §$ 1 Te ; , 
tol noo my LOUISVILLE, KY. Nise” = SanFraneisee «0-22 hp. per cylinder. Horsepower ra Be 4 





ings depend upon the speed and service 
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Bronzoid Treated Lead 


RONZOID treated lead is the prod- 
uct of the Bronzoid Lead Corporation, 
501 Magnolia 3uilding, Dallas, Texas, 


i@ was recently placed on the market 
q as es ° i 
‘allowing exhaustive tests im manutac- 
( 





turing shops and in field operating ma- 
chinery. The product is used in bronze 
bearings, bushings, gears, and acid-resist- 
ing bronze, applied to meet the specifica- 
tions of equipment manufacturers, and 
gives, according to the manufacturers, 
a better lead distribution, resulting in 
the elimination of undue scoring of 
bearings, etc., and in longer life to the 
product protected by this new process. 

Bronzoid treated lead is now being 
produced and distributed through li- 
censed bronze manufacturers at con- 
venient points throughout the active 
oil areas of the country. 

An accompanying illustration shows 
results of comparative tests made on 
two bronze bearings, run at high speed 
without any lubrication. The bearing 
containing the high lead content is 
shown not to have scored or squeezed 
out, while the other bearing shows 
normal bearing wear. 

A microphoto illustrates here the 
distribution of lead ina Bronzoid high- 
lead bronze bearing, magnified from 
a section .055 in. square, or a magnifi- 
cation of 45 diameters. 





Gardner-Denver Side-Suc- 
tion Centrifugal Pumps 


HE Gardner-Denver Company, Quin- 
cy, Illinois, is introducing a new line 
of centrifugal side-suction pumps. 

The manufacturers give the following 
information concerning the design of these 
pumps : 

Higher efficiency with less power con- 
sumption, was one of the principal ob- 
jectives of Gardner-Denver engineers in 





designing the Type B and C pumps, which 
handle capacities up to one-half million 
gal. per day, or 450 gal. per minute, at 
heads up to 100 feet. 

The blade angles of the impeller, as well 
as the water channels, are said to be the re- 
sult of many years of observation and 
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tests of impellers of various types, and 
are designed to produce the most efficient 
operation over a broad working range. 

A minimum of machining is done in the 
impellers, so that the hard outside skin, 
normal to cast iron, is preserved to give 
long life, particularly where abrasive ma- 
terials are handled. Smoothness is obtained 
by a special foundry process. 

Compactness and simplicity also are out- 
standing features of these new pumps. The 
only moving parts in the pump are the 
shaft, impeller and bearing. A high-grade, 
heavy-duty ball bearing at the pulley end 
of the shaft takes the thrust load and 
the belt pull, and, at the impeller end of 
the shaft, where the load of the bearing is 
light, an ample-size grease lubricated 
sleeve bearing is used. Water is piped to 
this bearing to lubricate it in case the 
attendant neglects to fill the grease cup. 

From the standpoint of the user, another 
feature of the new Gardner-Denver pumps 
is the thrust bearing, made adjustable to 
take up wear between the impeller and 
the casing. This adjustment of the thrust 
bearing is made by the use of shims, so 
that the bearing is positively held at al) 
times. 

The pumps are sturdy. Frames, for ex- 
ample, are one-piece castings constructed 
of close-grained cast iron accurately ma- 
chined to fit the bearings and the volute, 
and are amply proportioned to resist belt 
pull and pressure in the pump. The shaft 
is made of best quality carbon steel, it is 
stated. 





FISHING 
JOBS EASY 


It is an easy job for 
The Cavins to clean 
out around and in- 
side of lost tubing 
and other material, 
making it possible to 
get a firm hold on 
the fish with an 
overshot or other 
fishing tools. 

When the fish is 
fully or partially 
buried, run The Cav- 
ins. Where space is 







limited it is not nec- 
essary to run the tool 
along the side or be- 
low the lost material. 
The tremendous suc- 
tion created by The 
Cavins pulls the sand 
from inside and 
around the fish, 
exposing and loosen- 
ing it, and making 
recovery simple and 
easy. (See illustra- 
tion.) 

The Cavins is the 
easiest, best and 
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cheapest way. Simply 
run it in until it rests 
lightly on the sand 
or fish . . . trip, and 





pull out. It loads and 
unloads automatical- 
ly. Write for bulletin 
and performance 
records. 


THE CAVINS COMPANY 


2853 Cherry Ave. Long Beach, Calif., U.S.A. 


Cable Address; ‘‘Cavins, Long Beach’’ 
R. J. EICHE, Foreign Representative 


Branches at 
Taft, Bakersfield, Goleta and Santa Paula, Calif. 


CAVINS CLEAN-OUT SERVICE: 
Oklahoma City, Okla., and McPherson, Kans. 


CAVINS BAILER SERVICE: 
Houston and Kilgore, Texas, and Shreveport, La. 
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Promotions for Harry Morehouse 
and L. A. Rawson 


E. M. Smith, president and general manager of Emsco 
Derrick and Equipment Company, has recently announced 


HARRY C. 
MOREHOUSE 





the election of Harry C. Morehouse as vice-president and sales 
manager, Machinery Division, and L. A. Rawson as vice- 
president and manager, Structural Division. Both Morehouse 


4 
} 


L. A. 
RAWSON 





and Rawson have been connected with Emsco practically 
since the foundation of the company and have had a wide 
experience in both the Mid-Continent and California oil 


fields. 





C.N. G. A. Pressure Base Bulletin 


Confusion is frequently encountered when comparing or 
computing gas volumes measured by orifice meter because 
of the different absolute pressures and pressure bases in com- 
mon use. With the objective of eliminating confusion and 
arriving at a standard by which a cu. ft. of gas is definitely 
specified, so that measurements at any place, or any eleva- 
tion, can be given in terms of that cu. ft., the California 
Natural Gasoline Association has published Bulletin $-282 
on “Absolute Pressure for Natural Gas Measurement.” 


The product of a committee headed by F. E. Huff, of the 
Standard Gasoline Company, and composed of representatives 
of 14 California companies, the publication contains all the 
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data necessary for field application. Describing in detail 
importance of using an absolute pressure base, it then Pe 
with the effect of different pressure bases on fuel com ies 
sons. Complete tables of standard hourly orifice coeffic; ni 
for a full range of orifice sizes and pipe diameters are 
together with specific gravity and flow temperature 
pliers. Calculated values of Cv for 2'%- and dines 
line and flange connections are shown, along with two via, 
of computed barometric pressures for various elevations : 
Copies of this bulletin are available at 25 cents wn 
postpaid, through the C. N. G. A. secretary, 1217 Pe 
ciated Realty Building, Los Angeles, California. 





Tepco Earth Products Ready to 
Market 


The new plant of Tulsa Earth Products Company, Tyls, 
Oklahoma, has started operating, and officials of the Con. 
pany state they are finding a ready market for their prod. 
ucts in the Mid-Continent area. Products include paint Pig. 
ment, admix for cement and concrete, filter powder fy, 
use in filtering gasoline and cleaning fluid used in laundry 
and dry cleaning plants, powdered lime for agricultur,) 
uses, drilling mud for the oil industry and Tepco Cleanze, 
All products carry the brand name of Tepco. The concer, 
also engages in the grinding and pulverizing of all cart) 
products. 

The company is headed by Elfred Beck, president. Othe 
officers are D. R. Howard, vice-president, and N. C. Beck. 
secretary and treasurer. ; 





New Account for Joe Fuller 


Joe M. Fuller, of Fort Worth, Texas, has been appointed 
representative in North Texas, Arkansas, and North Louis- 
ana, for the Janney Cylinder Company, Holmesburg, Phil:. 
delphia, Pennsylvania, manufacturers of centrifugal cas. 
ings, Hightensile bronze, Ferrodur iron, ‘‘Ni-Resist”’ iron, 
monel metal, acid-resisting alloys, Pressure-Tite iron, shaft 
sleeves, bushings-rolls, Diesel engine liners, and finished 
pump and press liners. 

Fuller also handles piston rings manufactured by th 
American Hammered Piston Ring Company, Fast self-align- 
ing couplings made by the Bartlett-Hayward Company, 
and France Precision Packing manufactured by the Franc 
Manufacturing Company. . 





Arch Miller Packing Representative 
For U. S. Rubber 


J. W. Greenawalt, manager of mechanical goods sale 
United States Rubber Products, Inc., Pittsburgh, announce 
the appointment of Arch Miller as packing representative for 
the Pittsburgh district. Miller has had many years’ experienc 
in that territory selling packings. 


Chas. A. McCollum Made Sales Manager 
National Supply 


Charles A. McCollum has been made manager of sales 0 
The National Supply Company, succeeding H. G. Trimbk. 
who resigned July 1. McCollum has been resident manag 
of the Houston district sales office of the National Suppl 
and is being transferred to Tulsa, Oklahoma, to take ove! 
his new duties. 

C. R. Patterson, store manager at Houston, assumes Me 
Collum’s vacated post, and H. D. Bassett, store manager # 
Kilgore, Texas, succeeds to Patterson’s old position. 
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Ed Lenzner Heads New Oil Tool Company | 


Ed Lenzner, president and general manager, Oil Equipment | 
and Engineering Exposition, has organized the U. S. Oil Tool 
Corporation, chartered for the manufacture and sale of oil 
-adustry specialty equipment. Sales headquarters have been 
opened at Suite 414-415 Petroleum Building, Houston, Texas, 
and plans for a manufacturing plant in Houston are now 


under way. : 
U. §. Oil Tool Corporation recently acquired all manufac- 


both in the United States and foreign 


ring and sales rights, 


tu 


ED 
LENZNER 








F. J. 
MALEY 





fields, on the Alphonso Mechanical Boiler Cleaner, unusual! 


mechanical device for the elimination and prevention of | 


scale, corrosion, mud, and foam from boilers without shut- 
ting down operations. Additional patents have been acquired 
by the new company, and other products will be added to 
the line within the near future, it is stated. 

F. J. Maley, formerly a member of the Alphonso Boiler 
Cleaner Company, has been appointed sales manager of the 
U. S. Oil Tool Corporation. 

Lenzner’s entry into the equipment business will not affect 
his control and management of the Oil Equipment and Engi- 
neering Exposition. 
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The B-M-W MONARCH 
Ball and Seat is harder 
than other non-corrosive 
balls and seats. Guaran- 
teed to stand up under the 
cutting action of sand. A 
trial test will prove its vir- 
tues—try it on a tough job. 
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INTERCHANGEABLE INCLINATION UNITS 


Easy to Operate...... 
--«+ Maximum Accuracy 


in the measurement of 
INCLINATION and DIRECTION 
at any depth © WHILE DRILLING ® in open hole 


ANDERSON PHOTO-RECORD 


MAGNETIC SINGLE - SHOT 


SURVEY INSTRUMENT 
























NO CORRECTIONS OF ANY KIND ARE NECESSARY oS 
WHEN READING THE ANDERSON PHOTO-RECORD r J 
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Send for Bulletin No. 11 A 


ALEXANDER ANDERSON, Inc. 
FULLERTON CALIFORNIA 
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Fig. 2. Diagram showing application of level con 
troller to two related towers in a solvent , 
extraction plant 
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IKE fiuid meters, liquid level instruments may be classi- 
fied as direct or float type and inferential or pressure 
type. Vessels open to the atmosphere in some industries are 
often equipped with various forms of head pressure instru- 
ments but in oil work, where pressure vessels are usually 
involved, the inferential type is invariably a differential 
pressure instrument so as to eliminate the effect of apparatus 
pressure variations. Thus, any manometer type flow instru- 
ment with straight side chambers may be employed for liquid 
level work. 

Float type level instruments for indication or control are 
either externally- or internally-mounted and the float of the 
controller either: 

(1) Operates a fluid relay pilot (usually compressed air) to 

a diaphragm valve. 

(2) Operates a bellows at one end of a 
solidly fluid-filled closed system to 
cause corresponding movement of a 
similar bellows mounted on the valve. 
Directly operates the valve through a 
simple system of bell cranks and link- 
age. 


(3) 


The externally-mounted types require a 
float chamber connected top and bottom 
to the apparatus and since the float move- 
ment is through an arc, these chambers 
are typically melon-shaped and necessar- 
ily small in size, giving a maximum level 
range of eight inches. It is this limited 
working range that handicaps this type in 
taking care of level regulation within the 
processing system; although at the exits 
from the processing system it is satis- 
factory to pass the products to storage. 
With a level range of, at best, eight inches, 
full valve action from open to shut takes 
place over the 8-in. range and even several 
inches level change means a radical rate 
change in the controlled flow. 

These penalties to some extent can be 
avoided in the internally-mounted type 
and within the physical limits of the 
vessel, a long float arm will increase the 
throttling range in almost direct propor- 
tion to the lengthening of the effective 
float arm. Great power is available and 
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~ Liquid Level 
<« Controllers 


By W. C. BEGEEBING 


therefore rugged construction can be used. But no internally. 
mounted mechanism finds favor in oil work because repairs 
or inspection cannot be made during operation. 
Consequently, differential pressure type level controllers 
have come into wide use because they are not thus restricted 
as to range. Moreover, they usually can be placed at the 
central control board, thus providing the operator with an 
indication and if desired, a record of the level. They are 
capable of handling any processing pressure and finally, they 
can incorporate the more advanced types of air control 
mechanism. Either full ‘throttling’ over any desired portion 
of the wide level range can be obtained or ‘averaging’ con- 
trol can be obtained. However, they cannot be used for in- 
terface level regulation; for such duo-gravity jobs, the 
float type must be used. Differential pres- 
sure level instruments are identical with 
flow instruments that are often shifted 
from one type of service to the other. 
They are available in the following ranges: 
50, 50,100, 175, 250, and 300 inches 
water differential and the actual oil level 
range measured exceeds the nominal range. 
When considering a flow instrument 
for level service, it will be found that the 
pen reads high level toward the normal 
chart, zero at the center, and low level 
toward the outside of the chart. The in- 
strument will not ‘zero’ at the high level 
point unless the specific gravity of sealing 
liquid and vessel liquid are identical. Even 
if vessel liquid is used to fill the meter 
lines, a different temperature in the vessel 
than in the meter lines will cause a varia- 
tion in the specific gravity. Fortunately, 
very precise level records or indications 
are rarely demanded. The failure of the 
pen to complete its full arc after the leve! 
has moved over its full range, is objec- 
tionab!e mainly because operators are fre- 
quently deluded by it into believing that 
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Fig. |. Long travel float chamber, which 
provides a level indication of 
five feet or more 
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3. View showing how the rotor of sending 
motor is driven through a sprocket and 
a pinion gear 
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the high point has not yet been reached. An auxil- 
“ary vol pointer, held friction-tight in any position 
on the scale, is sometimes used, this pointer being 


set at the high level point under operating condi- 


tions. 

A notable innovation in level control instru- 
ments was developed in connection with solvent 
extraction plants throughout the recovery system 
of which level regulation becomes the key consid- 
eration, not for itself, but because of its relation 
to flow rates. Only where the finished raffinate or 
extract goes directly to storage can the conven- 
tional melon level controller be successfully used. 
Elsewhere, smooth and stable outflow rates are 
mandatory because the level controlled liquid passes through 
subsequent apparatus in which heat transfer and evaporation 
rates are involved and temperature, pressure, and flow rates 
thereby affected. 

The level regulation, therefore, demanded a wide range 
instrument to provide slow averaging regulation. The dif- 
ferential type was not considered suitable because of diffi- 
culties in maintaining seal lines and because a direct rather 
than an inferential instrument was desired. The long travel 
float chamber (Fig. 1) was evolved, which gives a level indi- 
cation covering five ft. (or even more) and thus making it 
possible to average the outflow over more than four ft. of 
level change, always slowly returning the level to mid-point 
and always preventing flooding or draining of the apparatus 
by fast limit action. 

The control action is simple and straightforward. The 
middle portion of the float travel (for example, from one 
ft. to four ft.) constitutes the ‘Slow Zone’ and while the 
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level is within this zone, very slow changes in diaphragm 
valve position take place. Moreover, a secondary resetting 
action of the control mechanism slowly acts to drive the level 
back to the middle of the 5-ft. range. In other words, the 
controller does not allow the level to drift permanently up 
or down, and never causes the outflow valve to move rapidly 
except at the high and low limit points, at which points the 
valve is quickly opened wide or shut entirely. 

The ‘Slow Zone’ can thus be made wider or narrower, as 
proves most desirable. When the level reaches the limit points, 
the controller automatically produces fast action on the 
diaphragm valve on the outflow, thus preventing emptying 
or flooding the apparatus. 

Fig. 2 shows typical application of this type controller to 
two related towers in a solvent extraction plant. 

The bottoms from tower A pass through heat exchanger 
C and are charged into tower B, which is under vacuum. 
This feed should be at as uniform a rate and temperature 

as possible for best operation of the vacuum tower. The 

level controller LLC-1 insured the smallest possible changes 
in rate and the uniformity in temperature is safeguarded by 
the averaging operation of LLC-2 handling the bottoms of 
tower B through heat exchanger C on their way to storage. 

Midway in tower B is a section where some of the product 
is trapped-out, then circulated through the heating coil and 
charged back into the tower. The temperature at which it 
re-enters the tower should be as constant as possible and 
this is accomplished by maintaining the rate-of-flow through 
the heating coil uniformly by LLC-3. 

Another very desirable development makes it possible to 
install the level instrument remotely from the level face in 
which the float is located. The level instruments may now 
be grouped on the instrument panel in the central control 
room along with the temperature, pressure and flow instru- 
ments. This remote type level controller is accomplished by 
two self-synchronizing motors, one mounted at the long 
travel float chamber and the other mounted on the back of 
the controller case on the instrument panel. The turning of 
the upper sprocket drives the small pinion gear and revolves 
the rotor of the sending motor (Fig. 3), whose every move- 
ment is exactly duplicated by the receiving motor (Fig. 4) 
on the controller case at the instrument panel. 
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Fig. 4. Receiving motor on controller case at the 
instrument panel 
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signed to fit all LUFKIN Oil 
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tapes, order them “With 599 
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Control of Compressor 
Discharge is Perfect 


ISCHARGE pressure 
can not rise above the 
point for which the mech- 
anism is set, if you use the 
C-F Throttling Regulator. 
When pressure tends to 
rise, suction is immediately 


throttled. Action is prompt, 






positive, precise, unfailing. 
Discharge control is definitely 
accomplished. The C-F Throttling 
Regulator is one of forty special 
types in the C-F line, covering all 
requirements of pressure control 
in the gas industry. Complete 
catalog mailed on request. 





The Chaplin-Fulton Mfg. Company 


28-40 Penn Avenue Pittsburgh, Pa. 
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Dr. Irving Langmuir Honored 


The Holley Medal for 1934 was awarded at oo 
annual meeting of the American Society of Mech a 
neers at Cincinnati, Ohio, to Dr. Irving Langmuir, associ 
director of the General Electric Research Laboratory - 
his contributions to science and engineering, especially 4 
the development of the gas-filled incandescent lamp, . 
thoriated filament for thermionic emission, of atomic-hydr 4 
gen welding, of phase-control operation of the Thywston 
tube, and in fundamental research in oil films. ities 

Dr. Langmuir, also, recently was elected to foreign mem 
bership in the Royal Society, England. Foreign membersh; ' 
considered one of the highest honors that can be bestowed 


anical Engi. 


| by British scientists on fellow workers in other countries, jg 
’ 


limited to 50 persons throughout the world. 


J. W. Barnett Joins Babcock & Wilcox 


J. W. Barnett, recently director of the division of con. 
struction and finance of the United States Shipping Board 





| on July 1, joined The Babcock & Wilcox Company’s marine 


department. 

Barnett graduated from the United States Naval Academy 
in 1908 and continued in the service until his resigna- 
tion in 1913. He later became associated, in an executive 
capacity, with the Lake Torpedo Boat Company and the 
Marion Steam Shovel Company. He is a member of the 
Society of Naval Engineers and of the Society of Naval 
Architects and Marine Engineers, and has had wide experi- 
ence in ship design, construction, and operation. 





Universal Oil Products Company Wins 


Important Infringement Suits 

Universal Oil Products Company, owner of the Dubbs 
cracking process, has won a victory in its suit against the 
Root Refining Company for infringement of two important 
Universal patents and for damages resulting from that in- 
fringement, it is announced. 

The three judges sitting in the United States Circuit 
Court of Appeals of the Third Circuit, in Philadelphia, on 
June 26 handed down an unanimous opinion in favor of 
Universal. 

This decision confirms the finding of Judge John P. 
Nields of the Federal District Court at Wilmington, Dela- 
ware, on April 27, 1934. 

Judge Nields held that the two Universal patents in suit 
were valid and that they were infringed by the operation of 
so-called Winkler-Koch cracking units in the Root Refining 
Company’s plant at El Dorado, Arkansas. The case was 
appealed by the defendant. 

The decision of the Court of Appeals affirms the decree 
entered by Judge Nields enjoining further operation of the 
infringing units, and the case will be referred to a master 
for an accounting and for the assessment of damages. 

The Root Refining Company was a licensee of Universal 
Oil Products Company, having two Dubbs units that were 
placed in operation in 1925 and 1926, respectively. Winkler- 
Koch Engineering Company later installed at the Root plant 
the cracking units that the court has found to infringe the 
Dubbs and Egloff patents. 
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MODERN HORIZONTAL BORING MACHINE 
For Underground Installation of Pipe and Conduits. Avoids damage 
to costly pavements and saves time. Send for Bulletin. 


HYDRAUGER CORPORATION, Ltd. 
San Francisco, Calif. 
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L. H. Brendel Goes With Consolidated 
Ashcroft Hancock Company 


Louis H. Brendel has joined the Consolidated Ashcroft 
Hancock Company, Bridgeport, Connecticut, as assistant 
sales manager of the Hancock Valve Division. Sie ell acme 
M. S. Palmer, sales manager, in the promotion and sale of a 
new line of valves. 

For the past two years Brendel has been an account execu- 
tive with the Sutherland-Abbott Advertising Agency, ail 
ore that spent several scent advertising and selling valves 
and industrial control equipment. 





Lunkenheimer Company Announces 
Changes in Mid-Continent 

D. R. Davis, with headquarters in Wichita Falls, Texas, 
has been appointed to represent The Lunkenheimer Company, 
Cincinnati, Ohio, in parts of Texas and Oklahoma. E. R. 
Tieberman, who formerly traveled that territory, will trans- 
fer his activities to Tulsa, Oklahoma, from which point he 
will cover Oklahoma and parts of Kansas. Joseph Waldeck, 
for many years a Lunkenheimer representative in the Mid- 
Continent and Texas fields, will act in a supervisory capacity 
over both territories. 





T. C. Swope Representing Kennedy Valve 
Manufacturing Company 


The Kennedy Valve Manufacturing Company, Elmira, 
New York, announces the appointment of Thomas C. Swope 
as its Texas and Louisiana representative, with headquarters 
at 863 Fifth Street, Beaumont, Texas. 

Swope will handle the sale of the Kennedy bronze and 
iron body gate, globe, angle and check valves, cast-iron 
flanged pipe fittings, and flanges, and malleable-iron and 
bronze screwed pipe fittings for oil wells, refineries, pipe 
lines, industrial plants, and buildings, water gates for munici- 
pal water supply, and sewage disposal systems, and fire 
hydrants. 





R. J. Dearborn Resigns as Head of Process 
Management Company 


R. J. Dearborn, patent counsel of The Texas Company, 
has resigned from the presidencies of Process Management 
Company and Gasoline Products Company, New York City. 
Dearborn’s increasing duties in The Texas Company made it 
necessary for him to give up the legal and executive work he 
has been carrying in Process Management Company and Gaso- 
line Products Company. Consequently he became chairman 
of the board in each instance. 

William F. Moore has been elected president of Process 
Management Company and of Gasoline Products Company. 
His election to the presidency was from the post of vice- 
president and general manager, which he has occupied for 
many years. As president Moore will be in executive charge 
of all matters pertaining to Process Management Company 
and of the two companies that it manages, namely, the Gaso- 
line Products Company and the Gray Processes Corporation. 
In its work pertaining to process and patent research and 
licensing, Process Management Company acts for its affiliates, 
the Standard Oil Company (Indiana), The Texas Company, 
The M. W. Kellogg Company, and its managed companies, 
the Gasoline Products Company, and the Gray Processes 
Corporation. 

Other officers elected were as follows: W. H. Sullivan, vice- 
president and treasurer; Pike H. Sullivan, secretary; J. H. 
Speyer, assistant secretary; H. A. Bonyun, Jr., assistant 
treasurer, 


Jury, 1935 
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* . 
clear drinking water 
When you have a GOTT 
Water Cooler handy, you 
will always be assured of a 
fresh supply of pure drinking 
water kept delightfully cool. 
Order one from your supply 
store... now! 








H.P.GOTT MFG. CO., Winfield, Kansas 


(aia een ae atl ecm WATER ALWAYS HANDY 


Standard WATER CAN 
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Seal on Each Chain 


G BROS. 


Improved in design, materials and workman- 
ship, handier, stronger. Features include: 
Forged-in lugs that give jaws greater bear- 
ing on the bar; large steel bolt; drop-forged 
alloy steel shackle; jaws of specia! steel, hardened, tempered 
and tested; handles forged from high carbon steel, have 
both stiffness and spring; chains proof tested to two-thirds 
catalog strength (3,600 to 40,000 pounds). 


Wri ARMSTRONG BROS. TOOL CO. 
A son **The Tool Holder People’ 
‘B35 -331 North Francisco Ave., CHICAGO, U.S.A. 








SPERRY-SUN WELL SURVEYING CO. 


1608 WALNUT STREET, PHILADELPHIA, PA. 
HOUSTON, TEXAS. TULSA, OKLAHOMA 
AND LOS ANGELES, CALIFORNIA 


SURWEL H-K SYFO 


424-335-1119) (Open Hole) (Ink Bottle) 


UNDERGROUND WELL SURVEYING SERVICE 


‘Renew Your 
Subscription Now... 
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these cat ds) and 


you are 
in luck; hold all tive of 
them and the money is 


practically in your hand. 
So it is with the five Mat 
tin-Decker Drilling Con- 
trol Instruments (The 
\W eight lndicator, 
Weight 


Torque Gauge, 


sensitive 
cacor, 





Rotary lable Tacho- 
meter). 
instruments or combina 
powerful drilling aid 

the hands of the driller, 
and when all five inscru- 
ments are combined in 
the “Quintuplex”’ — The 
Master Drilling Control 
Instrument, every 
every change, every 
dition ic actually 
curs during drilling prog- 
is instantly ctele- 
graphed cto the driller. 
“Quintuplex” is the very 
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lower, 


rig 


safe 
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THE WEIGHT TY INDICATOR 


MARTIN DECKER CORP. 


LONG BEACH 9=<=thc CALIFORNIA 





A. F. McQUISTON, Oildale, California 


REED ROLLER BIT COMPANY, 


Fie 
an Joaquin Valley: 


Houston, Tex. 


t Distributor: 
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Slush Pump Gauge and | 


Any one of these | 


tion of them places aa | 








pulse of the drilling con- | 
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drilling cost. | 
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Graco Pump & Burnes Manutactuciag Co 
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Guiberon Corporation 
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Cant, Manutacturing Co 


Hiyadleauger Corporation, bad 

Phycteal C ounprany 

linlustrial Breowahoud Corp 

laternational Detrich A bquipment Co 
latetnational Llatvester Company of America 
Jones A Laughlia 
KRerotest Manutacturcing Co 
Kobe, Tne 

Lane Wells Co 

Leshen, A. & Sons Rope Co 
Linde Ate Products Co 
Liuntlow Valve Mtg. Co 

Luthin boumdry & Machine Co 
Luthin Rule Co 

MacClaichte Mtg. Co ¥ 
Magoola Petroleum Company 

Martin Decker 
Mason Netlia Regulator 
Mepham, Geo. S., & Co 
Merco- Nordstrom Valve 
Metriue Metal Works 
Mission Mtg. Co 
Moore, Lee ¢ & Co 
National Supply Compuantes, 
National Tube Co. 
Nacional Tube Co 
Oil Center Tool Co 
Oil Well Supply Co 
©. C. S. Mtg. Co., The 

Oxweld Acetylene Co. 

Parkersburg Rig & Reel Co. 

Pacterson-Ballagh Corp. 

Petroleum Electric Power Club 

Petroleum Rectitying Co. 

Pittsburgh Equitable Meter Co. 

Prest-O-Lite Company, Inc., The 

Reed Roller Bit Co. p 
Republic Steel Corporation a 
Shatfer Tool Works 

Smith, E. M., Co. 

South Chester Tube Co. 

Sperry-Sun Well Surveying Co. 
Titusville Iron Works Co., The 
Tretolite Company 

Trimont Manufacturing Co. 

Twin Disc Clutch Co. 

Union Carbide & Carbon Corporation 
Union Carbide Sales Co. 

United States Rubber Co. 

Union Wire Rope Corporation 

U. S. Steel Corporation Subsidiaries 
Vernon Tool Co., Ltd. 
Waukesha Motor Co. 
Westcort Valve Co. 

Wickwire Spencer Steel Co. 
Youngstown Sheet & Tube Co. 
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